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NATIONAL OF VELOPMENTS 


CONSTITUTION OF THE CHINA SCIENTIFIC, TEGINOLOGICAL SOCLETY 
beijing REMMIN RIBAO in Chinese 28 Mar 60 p 2 
[Text] Chapter | General Rules 


Article 1, The Society's official name ie The China Scientific and Tech- 
nological Society, abbreviated Zhongguo Kexie (CSTS). 


Article 2, The CSTS brings together various masse organizations consisting 
of ectentific and technical workers under the leadership of the Communist 
Party of China. Ite purpose ie to promote China's scientific and techno- 
logical development and expansion in order to elevate the standards of the 
entire Chinese nation and to achieve 4 strong socialist state as soon as 

possibile. 


Article 3. The primary tasks of the COSTS are: 


A. tt» the epirit of “let « hundred flowers bloom and « hundred schools of 
thought contend,” to organize and support society semebers in the active 
promotion of academic exchanges and the compilation and publication of 
academic books and periodicals. 


S. Beeed on the necessity to realize the ‘our godernizgations, to use every 
mone to direct ecientific amd technological knowledge toward the broad 
cadres and masses; to develop movements of ecientific and technical educe- 
tion for youth; and to coordinate with concerned organs to actively develop 
'e wieal exchanges and experimente of 4 mase nature. 


Cc. Yo mebilige society members and ecientific and technical workers to 
aivence proposale for ectentific and technological projects and other areas 

seve lopment, to play an advisory role for goernmental organs and enter- 
priee unite with ecientific and technological problems; and to accept related 
teeke entrusted to it by governmental organe and enterprises. 











D. To conduct the popularization of all eclentific ana technological proj- 
ecte as well ae other undertakings and activities in the service of society 
membere and scientific and technical workers. 


Ek. To regularly report to party and governmental organs the opiniones of 
the Society membere and ecientific and technical workers. 


F. To strengthen and coordinate the relationships among the various sub- 
ordinate scientific and technical organizations to etrengthen the bond be- 
tween the natural eciences and the soctal eciences. 


G. To actively promote international academic exchanges and develop friend- 
ly relations with foreign acientific and technical organizations and workers. 


Chapter II Society Membership 

Article 4. Any masse organization (including academic associations, societies, 
research institutes and organizations for the popularization of science) of 
scientific and technical workers which agree to comply with the constitu- 
tion of the Society may become Society members by applying to anc receiving 
approval from the Standing Committee. Society members may (also) declare 
their withdrawal from the Society. 

Article 5. Rights and Obligations of Society Members 

Righte: 


A. May be deputed to attend Society conferences and may vote and stand for 
election. 


B. May voice criciciem of and make suggestions to the Society. 


C. To render to the Society necessary support and assistance in Society 
ecientific and technical projects. 


D. Shall have priority in attending all Society-sponsored functions. 
Obligations: 

A. To comply with the Society constitution and carry out decisions of the 
Society 


B. Complete Society tasks in a positive fashion. 
D. Pay Society membership dues. 


D. Submit to the Society at least one work report 4 year. 





Chapter ill National Organisation 


Article 6. The supreme authority for the Seclety ie the National Congress 
and representatives are elected democratically. Congresses are held once 
every 5 years and must be convened on echedule unleee there are unusual 
ciroumelances. 


The responsibilities of the National Congress are as follows: 

A. Te diecuse and decide upon the Society's work policy and tasks. 
5. Te hear and appreve National Committee work reporte. 

C. To draft and amend the Society's constitution. 

D. To elect new National Committees. 


Article 7. When the Congress is not in session, the Society's supreme lead- 
erehip organ ie the National Committee. The quota of members for the Na- 
tional Committee ie fixed by the National Congrese. The National Committee 
electe one chairman, and a number of vice chairmen and etanding members who 
make up the Standing Committee. The National Committee, the Standing Com- 
mittee, the chairman and vice chairmen are all selected without regard to 
quete by @eane of secret ballot. The chairman and vice chairmen may not 
eerve ordinarily for more than two consecutive terms. The National Coa- 
mittee conducts ite activities on the beeie of decisions made by the Nation- 
al Congress and the Society's constitution; it hearse and approves work re- 
porte of the Standing Committee. 


The National Committee ie to be convened once 4 year and will begin on 
echedule unless there are unusual circumstances. 


Article 8. The Standing Committtee is « permanent organization of the Na- 
tional Committee. When the National Committee ie not in session, the Stand- 
ing Committee takes charge of the work of the Society. 


Ar.icle 9. The Standing Committee fixes the number of secretaries, who 
form @ eecretariat under the guidence of the Standing Committee, to manage 
routine affairs. 


On (ve basis of work requirements, the Standing Committee will set up and 
popularize work committees, academic work committees, and international 
activities committees and their corresponding administrative bodies. 


wapter LV Local Scientific and Technical Soo.ties 


Article 10. Scientific and technical societies at the provincial, sunic ° 
and autonomous region level and below are the various levels of the local 
organizations of the CSTS and are subordinate to the Society level iamed- 
lately above. 











Article 11, Mase organisations of eclientific and technical soclety workers 
at the provincial, municipal and autonomous region ‘evel and below may apply 
for membership in corresponding Society (organisations). 


Article 12, Society conferences at the provincial, municipal and autonomous 
region level and below are to be held every 3-5 years to select leadership 
organs. On the basis of work requirements and the expansion of activities, 
the various levele of the Society will provide the requisite administrative 
organe and specialized committees. 


Article 13, The method of organization for the basetc-leve’ local ectentific 
and technical societies (such as factories and .ommunes) ie drawn up on the 
basis of the actual situation at the provincial, municipal, and autonomous 


region level. 
Chapter V Punde 


Article 14. Sources of Society's Punds: 


A. Punde allocated by the state; 

B. Income from Society-operated enterprises and activities; 
C. Unit or individual contributions; 

D. Society dues. 


Chapter VI Supplement 

Article 15. This constitution has been approved by the National Congress. 
Article 16. The scientific and technical societies of the provinces, muni- 
cipalities and autonomous regions may determine the implementation of the 


details of this conetitution; al] mase organizations of scientific and tech- 
nical workers may draft their own rules and regulations. 








NATIONAL 4 VELOPMENTS 


DEVELOPMENT, PROSPECTS OF MARINE GEOPHYSICAL EXPLORATION REVIEWED 


Beijing DIQIUWULI XUEBAO [ACTA GEOPHYSICA SINICA) in Chinese Vol 22 No 4, 
Oct 79 pp 370-373 


[Article by Liu Guangding [0491 034? 7844): "Marine Geophysical Exploration 
in China and Its Prospecte" | 


i\Text!] Abstract 


in celebration of the 30th anniversary of the founding of the People's 
Republic of China, the author briefly reviews the development of marine 
geophysical exploration in China and discusses ite progress and prospects. 


As we celebrate the 30th anniversary of the founding of the great People's 
Republic of China, the whole nation is united as one in an effort to realize 
the four modernizations. At this particular moment, it is of great signi- 
ficance to review the historica! development of marine geophysical explora- 
tion in our country, discuss current work, and look at the prospects ahead. 


(1) 





The introduction and development of marine geophysical exploration in our 
country are inseparable from the leadership and concern of the Chinése 
ommuniet Party. Under this premise, land geophysical exploration is the 
baeis of marine geophysical exploration. 


Of etrategic importance was the establishment of two geology colleges in 
je ing and Changchun at the same time the Ministry of Geology was founded 
in 1972. Moreover, the setting up of departments of geophysical explora- 
tion as well as teaching and research sections helped to create conditions 
‘or training geophysical exploration technical cadres and developing the 
_copnyeteal exploration enterprise. Today, the overwhelming majority of 
geophysical exploration personnel throughout the country who are actively 
working in the vast expanses of open country and seas are originally 
graduated from these two colleges; some of them are aleo graduates of the 
Chengdu Geological College which was subsequently established. Although 
this contingent has several thousand people whose professions are diversified 
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in such areas a6 petroleum, metsise, serial and marine, their lechmiques 
etill fall within the comprehensive application of seismic, gravitational, 
magnetic, electrical and radioactivity methods. Growing from etrength to 
etrength in practice, and striving to fulfill the goal of geological 
exploration of minerals, they have made contributions in euch aspects as 
the application of theories, instrumentation, observation techniques and 
data interpretation. There ie no comparison between this kind of contingent 
and the preliberation days when there were merely ten-odd people in the 
field. 


Geophysical exploration is a frontier science between physice and seology; 
its realm covers a broad area, aud high level of technology is involved. 

In order to solve various kinds of problems which occur in practice, it 
continuously absorbs new achievements» in modern ecience and technology 

80 as to enrich and develop itself. (nder such circumstances, it is 
certainly no easy job to train geonhysical exploration cadres, especially 
during the initial stage. The Geophysical Research Institute of the Chinese 
Academy of Sciences has made quite a few contributions towards the training 
of large numbers of geophysical exploration personnel within the shortest 
possible time, as well as supervising the exploration enterprise in New 
China. 





China's marine geophysical exploration was initiated in 1958 when the 
Ministry of Geology, Ministry of Petroleum and the Institute of Oceanography 
of the Chinese Academy of Sciences jointly organized a marine seismic survey 
team in Qingdao which began to search for ways of using geophysical methods 
in marine exploration. In 1960, the Ministry of Geology set up the Fifth 
Geophysical Exploration Brigade in Tanggu, which began a series of seismic 
reflection and gravity survey projects in the Bohai Gulf rogion and conducted 
extensive positioning and sounding work in specific areas. in 1964, the 
Ministry of Geology centralized the Marine Geophysical Exploration Teaching 
and Research Department of the Beijing Geology College, the Marine Geology 
Department of the Changchun Geology College and the former Petroleum 
Geological Survey Team in Caidamu, and established the Marine Geology 
Research Institute in Nanjing which set marine geophysical exploration, 
subsea petroleum, intertidal fascia sedimentation and geomorphological 
survey and research work into full swing. Although this contingent of the 
Ministry of Geology had suffere from certain interruptions for a period of 
time, it has nonet), ess succeeded in supplying the state with comprehensive 
marine geological and geophysical survey reports on the Bohai Guif and the 
northern gulf region, as well as eval ations and charts on the long-term 
prospects of oil and gas, thus providing basic information for petroleum 
exploitation in these two sea areas. In addition, it has set up radio- 
location systems in the Yellow Sea, East China Sea, and the sea region at 
the mouth of the Pearl River, and conducted many types of geological and 
geophysical surveys, such as seismic surveys, gravity surveys, depth probes, 
samplings, etc. The survey data has not only helped deepen our understanding 
of the geological structure and sediment distribution of the Chinese conti- 
nental shelf, it has also played a tremendous role in the evaluation of the 
long range prospects of China's subsea ofl] and gas. 
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(2) 


Througheu' ite 20 years of development from the very beginning to the present, 
China's marine geophysical exploration has always been atrictly geared by 

the policy of self reliance; from inatruments, methode and data gathering 

to data processing and interpretating, every single progress was made 

through probing step by step. Today, such equipments as nuciear precession 
masnetometerae, subsea gravimetere and ehipboard gravimeters, seismic 
combination airguns and constant buoyancy combination cables, etc. are 

being used in marine geophysical exploration; these resulte were all achieved 
under the guidance of the preceding spirit. 


But it was aleo during those two decades when two major developments were 
made in foreign countries which greatly hastened the progress of marine 
geophysical exploration. 


Firet came the broad application of digitization in geophysical explora- 
tion. Digital magnetic tapes are used in the data gathering stage of 
geophysical exploration and high speed electronic computers are used in 
data processing. it is most extensively applied in reflection shooting. 
Large volumes of data can be rapidly processed, optimum filters can be used 
to eliminate interruptions, thus enhancing the signal-noise ratio and 
resolution ability, and improving the quality of information. Moreover, 

it is possible to utilize che dynamic characteristics (wave form, amplitude, 
frequency, etc.) of seismic waves in obtaining the physical parameters of 
rock lavers which can even lead to the immediate discovery of oil and gas 
deposits. 


Next came the introduction of the plate tectonic hypothesis in the late 
1960's which resulted from paleomagnetic research and marine geophysical 
surveys and wae largely supported by the continental drift and seafloor 
expansion theory of the 1950's. Although there are quite a number of short- 
comings in this hypothesis which need to be overcome through continuous 
efforts, ite dynamic concept is basically correct and full if vitality. 
It can be used to interpret many geologicai phenomena which could not be 

elained with the static theory. It is especially useful for providing 
unified aodels for such problens as the development of oceanic basins, 
geological structures, distribution of oil and gas deposits, and the 
eenesis of multimetal mineral beds. 


foday, China's marine geophysical exploration is still concentrated within 
the vaet expanse of Chinese territorial waters. Sut the China Sea, which 
‘rdere the Pacific Ocean in che east, should be classified as an arc-rear 
fringing sea behind the trench arc system; it is linked to the 
indian Ocean by a vast deep-sea basin. There are quite a few important 
theoretical problems in this area which are worth investigating and studying. 
There are a lot of major prospects of practical value which urgently need 
to be explored and developed, e.g. placer deposits along the sea coasts, 
petroleum under the continental shelves, manganese modules in deep ocean 
beds, etc. Thus, the application of the plate tectonic hypothesis in the 














research on the formulation and e, it China's #é@a8 ha rovided the 
theoretical basis for evaluat ing China's seafloor etructure and subsea 
mineral resources, especially petroleum and gas, which is of Cremendous 
importance. But, these essential taske not only require extensive marine 
geophysical surveys on the structure of sedimentary layers, bul aleo an 
appropriate amount of investigation and re‘*arch on the structure of the 
earth crust. Real efforte must be spent on basic theoretical work, 


At present, the digitization of China's marine geophysical exploration 
equipment is being gradually accomplished. A digital computer processing 
center is currently under construction, including bot hardware and software, 


Thus, so as long as China's marine geophysical exploration projects are 
planned throu... the proper guidance of theoretical ideas, and coupled with 
comprehensive data interpretation and research, it le bound to contribute 


towards the four modernigzgationse in the immediate future. 


(3) 

Marine geophysical exploration is based on ¢ tii sf seiemic wave 
propagation. But from the very beginning, | e have been two kinds of 
arguments concerning the propagation of seis, ~ea, 1.0. Kinematics 
and dynamics. So far, the resuitse achieved in our country's application 


of seismic sounding are chiefly based on kinematics. At present, there is 
still a series of problems that need to be solved, such as the capturing of 
deep sounding reflections, the estab) ishment of standard seismic positions, 


the identification of faults, the relations between seismic positions and 
geological positions, etc. Thus, it is necessary to deploy appropriate 
lines and grids, select effective methods, use instruments properly, and 


check geophysical exploration resuite against drilling data. It should 
be pointed out that velocity is the only parameter which kinematic seismo- 


logs can correlate with the propertics of rock formations; but the accuracy 
of velocity values is somewhat iimited in the reflection method. 

Through the application of the dyvnami- characteristics of seiemic waves, 

it is possible to expand the app): ion range of seismic exploration and 


enhance its capacity in solving ical probiems. This is especially 
true in light of the close relationship between the characteristics of 
dynamics and the physical properties of rock formations; it is of great 
geological significance to make a comprehensive study of their characteris- 
tics. In recent vears, the discovery of Lithologic deposits, especially 

the successful application of the flash dot technique which enables direct 
discovery of subbottom nat ral gas, resulted from the application of 
reflected wave dynamics. In the course of subsea petroleum exploration 
through the application of marine geophysical methods, it was not only 
necessary to continue the previous surveys on the structures of various 

parts in the basin and thus provide boring positions for drilling operations, 
it was also necessary to open up new paths by using the dynamic characteris- 
tics of reflected seismic waves in prospecting for lithologic deposits 

and by using the flash dot technique in oil and gas exploration. Here 

the Changjiang Delta and Pearl River Delta should be given first considera- 
tion. 
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(4) 


in svmmiog up the development of China's marine geophysical exploration, 
the importance of peace and unity te greatiy felt, Without peace and 
whity, 1¢ would ao. be possible to concentrate 4)) our efferte on the 
practical problems of production, nor would tt be possible to promote 
the progress of marine geophysical exploration and produce qualified 
personnel and resuite, 


The author believes that the chief characteristics of China's marine geo- 
physical exploration lies in the comprehensive regional surveys of certain 
eee areas, Although it ie a fact that gravitational field and magnetic 
field date and charts alone are very important, to obtain a relatively 

lete understanding of regiona. geology, we still have to combine then 
with eelemic and depth-probing date. A productive, quicker, better and 
economical way of regional surveying ie done by conducting several different 
types of probing simultaneousiy on the same exploration vessel, i.e. 
reflection seiemic, gravitational, magnetic and depth probing. It is 
charecteriaed by economy, high efficiency and precision. in marine surveys, 
it te diffiewlt to put two separate measurements into 4 single line no 
matter how precise the navigational orientation may be. The only way to 
eliminate thie problem and facilitate comprehensive interpretation is by 
conducting comprehensive surveye on the same exploration vessel. And the 
oniy way to eliminate auitiple solutions which occur in the application of 
one type of gethod is by conducting comprehensive interpretation. Of 
course, what is even more important is to have an appropriate degree of 
theoretical guidance. Actually, the only way to make correct evaluation of 
oil and gas is by obtaining 4 relatively deep understanding of regional 











China's aarine geophysical exploration has a very wide field of activity. 
The East China Sea ie an arc-rear basin which had formed within an insular 
are eee trench system as the Pacific plate shifted under the continental 
plate. The surveye and research on the border of the coalesced piate 
involve the transformation of the Pacific rock formation into the continental 
roek formation, a¢ well ae the generation of continental rock layers. The 
solution of such problems is not only of important theoretical significance, 
but aleo of practical significance for the prediction of subsea mineral 
resources, including petrolew and natural gas. As the South China Sea 

is « deep sea basin constituting 4 transitional crust between the asin- 
Lape and the ocean, and there are rich of] and gas contents in ite southern 
and sorthern edges, it goes without saying that it is of important valve 
both from the theoretical aspect and the practical point of view. It 

would be omresiictic if we failed to exert our efforts in euch etratigically 
important work and @erely hope that marine geophysical exploration can 
provide drilling locations that can “immediately strike of1." This kind 

of uwerealistic approach often makes it difficult to carry ovt work that 
cannot lead to direct discovery of minerals. One concrete example ise the 
continuous lack of support for projects aimed at determining thermal 
currents at the bottom of the seas. 








PHY it.) BUTENCES 


(VELOPMENT OF HIGIWAYS OF TAIWAN OUTLINED 


Beijing DIL! ZAISHT (CROGRAPHICAL KNOWLEDOE)| in Chinese Wo 5, May 79 
op >6, 9 


[Aeticle by Bt Puehen [3968 4395 5256): “Taiwan's Highways”) 
|\Rditor's eote: All figures are ae given in original text) 


\Text) Taiwan's highwaye vere developed early. Highway traneportation is 
very developed. Various kinds of highways extend throughout the island like 
spider webs. very relatively large village and town can be reached by 
automobile. Highway traneportation and travel by car are both very con- 
venient. Thies article will aainiy introduce the reader to the history 


of the development of Taiwan's highwaye, several major highwaye and the 
present eituation of Tatwan's highway traffic. 


1. The Development and Distribution of Highwaye 


The development of Teiwan's highways began a6 early as the latter period of 
the Menche Dynasty. in the 13th year of Tongehi (1674), imperial favoy 
Shen Beoehen (| 3088 5508 4394) went to Taiwan to take charge of ailitary 
affaire and engaged in the construction of official roads. At the time, a 
southern, sorthern and « central road were built. The northern road started 
in tlen and paseed through Taitune to reach Chilei. Total wae 100 
kilometers. The central road started from Yuniin and reached Taitung. 

Totel length wae 132.5 kilometers. ‘The southern roed was divided into two 
‘ees. One began from Pengehan in Kaohsiung, paseed through Ch’ ishanchuang 
and reached Taitung. 
lomgehan in Kaoheiung. paseed 
leneth wae 132.5 kilometers. These roads became the foundation o 
nioowey cenetruction. 


In 1895, Japan's imwading arnies occupied T 

“Om Sication, the Japanese began to build « down-island highway running 
rom Gerth te south. Sy the second year, 428 kilometers were 
jater years, progress wae made each year. Up to the of 
render, 4 total of ower 17,000 tilometere of 
These roads did sot have « uniform surface width. On 

2 2 oe Most of the roads vere macedan 
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After 1949, and for the past W years, Taiwan's highway construction 
iret, the original bighwaye were rebuilt year after 


"Netloss ond tell the foundations, imera ti the foad eurfaces, 
br and lding of culverts, After 1956, three erose- 
ielend highways that connect Taiwan's east and weet and one Hori h=eouth 
were built one after the other, At present, Teiwan hee « total 
managed at the provincial, county end furel township 
levels, Provincial highways total 1,110.2 kilometers. County roade total 
9012.3 kilometers, Rural township roade total 11,094.9 Kilometers. There 
lometere of epecia! roade for factories and lumber yards, 
are the trunk lines and the county and rure!| township 
are lines, Most road surfaces are asphalt or concrete and 
t roads are two lane roads, Throwghout the entire island, on the average 
every two equare kilometers contains one kilometer of highway, Taiwan is 
thus one of our nation's provinces with 4 rather high highway density. 
But seen from the distribution of highways, about percent of roade are 
rated in the western plains. Roads in the central part and the 
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At present, Taiwan's major highway ‘runk lines are: Round=-the-island 
the east-west crose-isiand highway, the northern crose-island 
the southern crose-isiand highway and the north-south expressway, 


Round-the- island y: This highway starte from Keelung at the northern 
tip of Taiwan t« » passes through the city of Taipei and travels along 
the western sea coast of Taiwan towards the south until it reaches the 
southern most tip of Oluanpi, and then follows slong Taiwan's eastern sea 
coast northward until it reaches Taipe!. It circles the island once and 
travels « total of 1,031 kilometers. it can be divided into three sections: 
the city of Keelung travelling south it passes through Taipei, Taoyuan, 
Weinchu, Miaoli, Taichung, Chisyi, Tainan and Kaohsiung. This section is 
aleo called the north-south higtws,y it parallele the north-south down- 
islend railroad. Before the north south expreseway wae opened to traffic 
‘s major highway. its total length is 461.38 kilometers. 
surf has @ width of 14.5 meters on flat land and 1) meters in 
entire line bas over 10 large bridges. One of these 
idge of silo Highway and Railroad that crosses the 
tuated north of Heilo and crosses the border between 
counties. it is the strategic point of the sorth- 
bridge has U openings between trusses and the entire 
The round-the-island highway branches off to the 
passes through Ilan, Suao, Hualien and reaches 

led the northern highway. The road between Suao and 
into the cliffs along the sea coast. Underneath it 
vast Pacific. The road winds through midsections 
tunnels and travels along like a long dragon. 
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In partioular, the great cliff south of Ch’ ingehul Station in lian County 
stands 7°O meters above the sea and is the most dangerous place on the entire 
route, O one eide the cliff stands erect and extends from the sea into 
the sky, on the other side te the vast expanse of the sea, The greatness 
of nature and the wondere of natural creation here known ae the “Chingehui 
cliff” is one of eight famous natural wonders of Taiwan. The round=the- 

le land highway extends southward from Kaoheiung, passes through Pingtung, 
Peagkang, and reaches the southern moet tip of Taiwan called Oluanpt. 

The roed turne eastward and goes north from Pengkang, passes through Tawy 
and reaches Taitung, Thie is called the southern highway. Thie round=the- 
island highway is the artery of Taiwan's highway transportation, Almost 
ail other bh ye Connect to it, This hh had been completed during 
the period of Japanese occupation and had already been opened to traffic. 





The east-west crose-isiand highway: Work began in 1956 and was completed 
in Nay of 1960, and the highway wae opened to traffic. The entire length 
ie 348 Kilometers, it is divided into 4 trunk line, @ branch line and « 
limited access line, The main line is divided into two sections. One section 
begins from Tungshih urban township on the north-south highway in Taichung 
County and enters the mountains and travele upstream along the Tachia Chi, 
passes through Kukuan, Tachien, Lishan and along the Central Mountain Range 
via Sungling to Tayuling as the western section, The length is 116 kilo- 
meters. Another section begins from Liwu Chi and goes down to Kuanyuan, 
Tienheiang to Taroko re and connects with the Susao-Hualien highway as 
the eastern section of 78 kilometers long. A branch road etarte from 
\ishan and turne towarde the northeast and follows Tachia Chi upstream 
through Muanshan and Seuvuan Passe (at 1948 meters above sea level), along 
Lanyane Chi downward te Ilan, totaling !12 kilometers. The limited access 
road was built during the construction phases to solve the problems of 
transportation of food and material suppiies. it begine from Wushe in 
Nantow County and ende at Hohuan Passe on the trunk line. Tt is 42 kilo~ 
meters long end ite highest point is 3,275 meters above sea level. This 
highway crosses the central part of Taiwan and connecte the east and west. 
Along the road are thousands of different rocks and tens of thousands of 
mountaings and valleys. The road winds through primeval forests and high 
eounteime and the scenery changes kaleidoscopically and is very beautiful. 


The northern crose-island highway: Construction began in May, 1963, and 
the road wae completed in May 1966, and opened to traffic. The highway be- 
eis at Tap'e Village i Taipei County, passes Taoyuan County, through the 
Cen al Mowntain Range and turne into the east-west cross island highway's 
ilan oramch line, cowering 4 total of 120 kilometers. Along the road there 
are sountetme and water falle and care frequentiy wind through cliffe and 
“ee wallews, thousands of circles and hundreds of turns, and the road is 
irecherous, 


The southern crose-isiand highway: Construction began in July, 1968, and 
the entire road was opened to traffic in October, 1972. It begins at 


Yuching in Tainan County in the west, passes through Nanpei Rural Township 
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extends te Kaohsiung County, throunh Chiehelien, Yahou and into Taltune 
County, then through Litae, Wailtuen and commecte with the Nuslien=laitung 
re peg: - ag I, total of 162 kilometers. hie te the third crose- 
highway that threads throug) (he Central Mountain Range and connecte 
east and weet. The road is surrowwded by Leaonune Oh! and Nelinwulu Ohi, 


Along these waterways are high gowtaine and magnificent peake, ancient 
trees that shoot up inte the sky and there are many bot springs, 


The conetruction of these three croee-iciand highwaye Le eipnificant tn 
changing the distribution of Taiwan's highways and the development of the 
central part and resources of the eastern mountain regions. in particular, 
they have directly benefited the development of Taiwan's forest resources 
and marble resources of the east. ‘ravelling between east and weet need 
not depend upon the round-the-isian’ highway anymore Time hae been 
greatly shortened. At the same tine, the highways have et imulated the 

tion of fruits of the mountain (emperate sone such ae pears, peaches, 
te and apples. Lishan situated in the mountaine of the Central Range 
become a major location for the production of Taiwan's temperate fruite. 









north-south expressway: Construction began in September, 19/1 and the 
was opened to traffic in October, 1976. This ‘« « new artery 

of north and south traffic on Taiwan. It begine in the north at Keelung 
and reaches Kaohsiung in the south. The expreseway is almost parallel to 
the original north-south highway aod it hes branch roede connecting Taoyuan 
and Kaohsiung airports and Taichung port. [ft fe 373.5 Kilometers in ite 
entirety. The expreseway has 4 stretch of 16.5 kilometers with eight Lanes 
(eight care travel parallel and the road surface is 4) eetere wide), 18.4 
kilometers with six lanes (35 meters wide) and 338.5 kilometers with four 
lanes (26 meters wide). in the center of the expreseway ic a divide that 
separates the cars travelling in opposite directions. The entire exprese- 
way crosses over other roads and railroads on overpasses. in plains, 
travelling speed can reach 120 kilometers per hour. In hilly regions, 
travelling speed can reach 90 Kilometers per hour. Care enter and exit 
from on and off ramps which connect (o other roads, The entire expressway 
has 37 enter and exit ramps, averacing one every 10 kilometers. 








After this expressway was opened to traffic, it was able to change the 
bottleneck situation on the highways of western Taiwan and reduce the 
pressure upon the north-south highway. The expressway is shorter than the 
north-south by 37 kilometers. The distance between Taipei and 
Kaohsiung is kilometers. On such a wide and fiat road surface, the 
tise of travel by car has been reduced from ® hours to 4 hours. Large 
passenger buses take 4 hours and 30 sinutes. Four years ago when the 
Taipei Yengmwei section of the expreseway opened to traffic, the daily 
traffic was over 7,000 care per day. After the entire expreseway was 
opened to traffic, the traffic incressed to over 32,900 care. The obvious 
economic benefits of this expresevay are reduced travel time, reduced cost 
of transport and increased traffic flow, and it will definitely stimulete 
economic development of towns and villages along the expreseway. 
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5. A View of Highway Transportation 


The amoun’ of water in rivers of Taiwan ie usually email. During the rainy 
season, the vater flows rapidly and therefore the rivers are oot suitable 
for travel by boat. Traffic on the island has always been mainly by land, 
In recent years, a8 industry, commerce, export processing industry and 
tourtem developed, highway traffic and (raneportation have become an impor- 
tent link in Taiwan's economic development, fEepecially after the exprese- 
way wae opened to traffic, it hae exerted a definite effect upon passenger 
and cargo transport by Taiwan's north-south railroad. in the future, 
Taiwan's highway transport and raiiroad transport will enter into fierce 
competition, while inland transport and transportation in mountain regions 
will still depend mainiy on highways. Up to the end of 19786, Taiwan had 

45 ordinary paseenger transport companies, with a fleet of 4,858 buses. 
Special passenger transport companies totalled 311 with 1,675 cars. Ordinary 
cargo transport companies numbered 1,992 with 2,831 trucks. Special trucking 
firme numbered 162 with 1,616 trucks. Highway traffic aleo increased 
areatiy. As of the end of June, 1977, Taiwan had a total of over 2,570,000 
various types of moto. ized vehicles. in 1977, the total passenger load 
sarcied by the Taivan provincial highway bureauw reached over 340 amillion 
pastengers, privately operated passenger transport companies about 700 
million passengers 4 year, and the total amount of cargo transported amounted 
to over 100 sillion tons, Cargo transport can be divided into loose cargo 
and containerized cargo (i.¢., cargo shipped in containers of uniform size). 
Loose cargo transport involves mainly shipment of vegetables, fruits, hogs, 
fowl, aquatic products and other agricuitural sidelines, Container cargo 

is something that developed at the beginning of the 1970s. It involves 
shipments of commercial products, export and import materials such as 
textiles, plastic products and electrical appliances. 


Taiwan's highway (raffic hae aany shortcomings because of the social system 
and management problems. for example, the construction of the three cross 
island highways that connect Taiwan's east and west and the north-south 
expreseway are ai! tremendous engineering projects. Main construction 
workers were thoee kicked out of the ailitary, Large groups of mainlanders 
wee were old and retired soldiers with so homes and no way to make a living 
ame unemployed people from the towns and villages. Most of them were over 
50 years old. Many died at the construction sites because of physical 
weekness or engineering mishaps. Yet, these highways do not belong to the 
people. Taking the three cross island highwaye as an example, because the 
laiveo authorities have implemented “a curfew over the mountain regions,” 
all care and people entering the Central Mountain Range via these three 
‘ighweve guet register with the police and are allowed to use the roads 
afier they receive approval. Therefore, the effectiveness of these 
three highways ie greatly affected. Again for example, large and email 
care on Taiwan gust pay liscense fees and when they cross « bridge (one 
round trip) they have to pay toll to replenish the cost of building the 
bridge. This has been criticized by various sectors of the society. Some 
bridges have ceased to levy tolis but there are still 35 bridges which 
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continue to levy a toll. The large and emall cars that travel the express- 
way must pay a fee frequently causing 4 long waiting line at the toll booth, 
In addition, as the number of care and the amount of trafiic increases 
rapidly, traffic accidents have increased year after year, in 19/5, car 
accidents totaled 9,736, In 1976, thie figure increased to 10,906, After 
the expressway wes opened to traffic, care travel fast, and because of 
overly close taiiing distances and the poor quality of tires causing blowoute, 
car accidents are frequent and the accidents are usually more disastrous 
than on ordinary highways, For example, on the morning of 5 January 1979, 
at 14 to 16 kilometers from Keelung, three automobile accidents occurred 
1— causing destruction of 27 automobiles and many injured and 


Distribution of Highways on Taiwan Province 
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PHYSICA) CLENCES 


BIOLOGICAL MARKER HYDROCARBONS IN SOURCE ROCK, CRUDE OLL OF SOME BASING 


beijing SHTYOU XUEBAO [ACTA PETROLE! SINICA) in Chinese Vol 1 Neo 1, Jan 80 
pp 52-61 


|Article by Wang Xieqing [3076 3610 0615), Li Ke [2621 4430) and Lang 
Renchi (6745 4771 6375) of the Sctentific Research Inetitute of Petroleum 
Processing, and Shang Huiyun (1424 1979 0061) of the Scientific Research 
institute of Petroleum Exploration and Development: “Biological Marker 
Hydrocarbons in Source Rock and Crude O11 of Some Chinese Basins.” Foot- 
notes are as publ ished) 


‘Text! Poreword 


Triterpanes and eteroidal alkanes extracted from crude oil and ite sedi- 
mentary tockse are wel) known by a1] to be biological marker compounds. 

They originate from the organic sother material in sedimentary basins. 

The characteristic of these compounds ie that they are very stable in the 
rock formation process, therefore, they can be used to differentiate differ- 
ent crude oile and source rocks. The purpose of studying these chemical 
compounds is to examine the correlation between crude ofl and source rocks 
and between different crudes. This can provide important information re- 
garding @igratory ehifte, aggregation and maturity oF opyee oils and the 
information can be applied in petroleum exploration. in recent yeare, 
“pplicat of chase kinds of techniques have developed rapidly. Some 

- polare'?.4,5.7,.8) nave developed many methods in this field and have 
achieved some interesting results. 


"roevess in godern instrument anaiyeis euch ase liquid chroma hy, 

a; \lery gas chromatography, anaiyeis of magnetic resonance of nuclei 
and joint chromatography-maes spectrometry techniques have provided the 
cows bility of rapid selection a routine analysis on the solecular level. 
<Latterty(™). 17) et ol hae given « lot of attention to the application 

' the MIKE technique of mass spectrometry of the fon kinetic spectrua. 
‘urlingam, Hille, Bneminger aleo reported on the separation and determina- 
tion of triterpanes and eteroidal alkanes in crude ofl, of] shale, coal 
and eedimentary rocks. Doreselaer A. Van and Kimble aleo did a lot of 
work in the separation and determination of the hopane series. (11) 


i? 








Thie article atudies the biological marker compounds discovered in some 
basine in China and explores their applicability in studying the eigration 
of crude oil, the correlation between source rock and crude and between 
erude oil and the maturity of crude oils. In addition, 4 “degraded” 
hopane compound was discovered in heavy napthenic crude, The resuite are 
discussed here. 


Exper imental Part 


Origin of the sample: Five rock samples and seven of) samplee were taken 
from different layers of of1 deposite. The samples taken from the Song- 
jiang-Liaoning Basin belonm to the lower Cretaceous. This period consists 
@ainiy of two layers of source crude. The group at Qingshankou took a pair 
of rock and oil samples. The Nunjiang group took a pair of rock and of) 
samples, but the ofl samples were mixed of] samples. Samples taken from 
the Shaanxi, Gansu-Ningxia Basin belong to the lower Jurassic and the upper 
Triassic. The former is 4 geological layer of coal beds. The three pairs 
of rock samples and o11 samples were separately taken from the lower 
Juriassic and the upper Triassic. Te crude oil from the Shanxi well 7 in 
the north China region belonge to the lower Tertiary (Table |). 


Pretreatment of Samples: After the roc’ samples were oulverized, they vere 
extracted by a Soxhlet apparatus using c: loroform. The extract was dis- 
tilled to remove the solution and then washed and chromatographica! ly 
separated. The crude of] wae distilled under reduced pressure (vacuum of 
0.2 millimeter of mercury) and a fraction of 400-520°C (760 millimeters of 
mercury) was .aken, washed and chromatographically separated. 


Liquid Chromatography: Pretreated samples are firet chromatographically 
washed to obtain saturated hydrocarbons using silica gel as the adsorbent 
and hexane as the washing agent. Saturated hydrocarbons without solution 
were then further separated by high precision liquid chromatography (HPLC) 
to obtain condensates of triterpanes and steroidal alkanes. The instrument 
used to perferm high precision liquid chromatography was the JASOO FLC-350 
using purified n-hexane as solution flowing at 0.35 milliliter/minute under 
4 pressure of 20 kilograms/centimeter*. The filler was 5 to / micrometers 
of silica gel (produced in Qingdao). The column was 150 millimeters «x 2.3 
millimeters (inner diameter). The identifier was the differential refrac- 
tometer model Ri x 8. The amount of the samples fed was 2 to } milliliters. 
Collection was done 10 times to gather a sufficiently large amount of con- 
densates. Quantitative data of saturated hydrocarbons were also obtained 
by HPLC but the sample fed was only 50 micrograms. Other conditions were 
the same as the above. 


Combined Chromatography-mase Spectrometry: The VARLAN AEROGRAPH 2740 
chromatograph--MAT 311 mass spectrometer--SS100MS data system was used. 
The bilevel Waston-Biemann separator was used as the molecular separator. 
The chromatographic column was 4 SCOT glass capillary column (OV-17, 
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10) Types 30) Lower Cretaceous 
li) Crude oil 31) Upper Tertiary 
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50 meters x 0.4 millimeter inner diameter), temperature of the column was 
275°C, sample feeding temperature wae 350°C, temperature of the molecular 
separator was 300°C, speed of flow of helium gas was 2 millimeters/minute, 
the lonized voltage was 70 electron volts, the firing current was 300 4A, 
and the scanning speed was 3} seconds/10 x mass number, 


MIKE Spectrometry: The MAT 31] mass spectrometer wae used, 


The analytical flow chart ie illustrated in Figure 1. 
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Figure 1. Flow chart of the entire analysis process 


1) Quantization of saturated hydrocarbons 

2) Extracts from rock core or distillate oil at 400-520°C 
3) MIKE masse spectrometric identification 

4) Silica gel columnar liquid chromatograph 

5) Saturated hydrocarbons 

6) Mass spectrometric analysis 

7) HPLC preparation 

8) Triterpane condensates 

9) Triterpane identification 


Discussion of Results 

1. Fingerprints of Crude 011 

The mass spectrograms of steroidal alkanes and terpanes have distinct 
characteristics. Their molecular peaks are strong. The critical crack- 
ing peak of terpanes is m/e 191, that of steroidal alkanes is m/e 217. 
The chromatograms of the mass of these compounds can provide important 
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information about the fingerprints of mineral fuels. The chromatogram of 
the mase of m/e 191 shows the distribution of the triterpane series, and 

ae the ypieal chromatogram of the masse of the samples shows in Figure 4, 
the chemical groups to which the major peaks belong are identified by the 
chromatograms of masse of m/e 177, 199, 205, 370, 384, 398, 412, 426, 440, 
454 and 468 (Table 2, Figure 2). 


Table 2. Identification of the Structures of the Various Peake of the Mase 
Spectrograme of Triterpanes 
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Key: 

1) Code number of peake 8) Hopane 

2) Molecular formula 9) Homohopane 

‘) Structure identification 10) Di-homohopane 
Tr i-norhopane ll) Tri-homohopane 

5) Pentacyclotriterpane 12) Tetra-homohopane 
Norhopane 13) Basis of identificati 


Hopane: the shoulder is Oleanane 14) Chromatogram of mass 


@ See Seifert, Whitehead. 
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Figure 2. Chromatograms of the mass of 4-S samples 


Key: 1) Relative intensity 2) GO retension time 


The characteristics of crude oils from different sedimentary basins can 

be reflected by the m/e 19] diagrams of chromatographic fingerprints of 
mass (Figure 3). The horizontal axis represents the numerical codes of 
terpane compounds. The vertical axis represents the relative intensities 
of the peaks. Of course, the shape of each curve will not be entirely the 
same, but the crude oils from the same basin have a definite degree of 
similarity while crude oils from different basins show a lot of differences. 
The distribution of the peeks of the m/e 205 chromatogram of mass can also 
be used as supplementary proof. The retention times of the m/e 191 
chromatogram and the m/e 205 chromatogram of mass are consistent. 


It must be pointed out that in determining the fingerprints of different 
crudes, the distribution of their compourds must be compared and the stereo- 
isomers of trirerpane compounds must also be stulied. This information may 
be related to the maturity, migration, aggregation and the environment of 
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Figure 3. Fingerprints of of] samples (m/e 191 chromatogram 


of ease) 
Key! 
1) Relative intensity 5) Daqing 
2) Shaanxi -Ganeu-Ningxis 4) Peak qumber 


gevesie of the crudes. For example, it is generally beliewed that most of 
the crudes from continental facies contain gore oleanane (Oleanane), which 
can be identified by the shoulder of peak No 6 (See Figure 44). Oleanane 
say possibly be present in the chromatogram of masse of the crude from the 
Xheenni-Gensu-Singxia Basin. it may be an indication of sedimentation of «4 
continental facie. But it has not been discovered in the crude from Daqing. 
Thie aay be related to the mother material of the source of crude of] gene- 
sis. The 3-8 of the extracts of the rock core from the lower Jurassic of 
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Figure 4. The m/e 191 chromatograph of mace of (a) Sample 





the Shaanxi-Ganew Ningxia Basin shows ite uniqueness, i.e., the content of 
18q@(H)-22, 29, W-3-norhopane I! (Te) is ainute (Figure %), while another 
extract (1-8) of rock core from the basin contained relatively more 18 @(H)- 
22,29,30-3-norhopane Il. This can explain the difference in the f inger- 
printe of different etrata in the same basin. 


2. The Correlation Between Source Rock/Crude and Crude/Crude 


Some vritere have published various methods and have established parameters 
on the basis of analysie of bir '-gical marker compounds, and studied then 
in combinat with other “macro” parameters including data of the relative 
contents of and chain hydrocarbons of isopentadienes. We used each 
related chromatographic peak of the m/e 191 chromatogram of mass to repre- 
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Pigure 5. Diagram of correlation Figure 6. Diagram of correlation 
between source rock and between source rock and 
crude of steroidal alkanes crude of triterpane 


« Crude . Source rock x Crude . Source rock 
Key: 1) Relative intensity Key: 1) Relative intensit: 






peake to t the relative contents. We used a/e 217 for steroidal 
i\nanee and used the same method described above to measure the relative 
ontente the Coy-Cy, range. The correlation of composition of each pair 
of eamplee of esul oll eoutee rock could be examined by the distribution 
© the compounde of triterpanes and eteroidal alkenes (Figure 5, Figure 6). 
Coeparieen of the three paire of source rock and crude oi] of the Shaanni- 
Ganew Ningxia Baein showe that the Chang 7 and Chang 6 (samples Nos 1-8/1) 
of the epper Triassic are relatively well correlated, while the Yan 9 and 

os 10 @f the lower Juraseic (sample Noe 2-6/2) are not consistent (Figure 6). 
another pair of Yan 6 + 6 and Yan 4 + 5 of the lower Jurassic (sample Hos 
}-8/3) ere aleo different. Conwersely, the three crude of] samples from 
the Sheanxi-Ganeu-Ningsia Baein, i.e., Chang 6, Yan 10 and Yan 4 + 5 are 
very similer (Figure }). These results hint that crude of] aay have 
originated from the upper Triassic and then sigrated to the of] depository 
layer of the lower Jurassic. 





the 7* of triterpanes, and measured the relative intensities of 
of 
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The two paire of source rock and «rude of) samples of the Song) lang=-Liaoning 
Basin are relatively clearly correlated and the two samples of crude are 
aieo very similar. it is obvious that complete coneietency in composition 
of the source rock and crude of) does not exist, 


}, Maturity of Crude 01) 


The maturity of crude of] can be expressed by 4 series of characteristics 
on te molecular level based on biological marker compounds, and examined 
in combination with some macro-parametere, such as the °98 ent of saturated 
hydrocarbons and odd-even superiority ratio (OP) value. Thie article 
hae selected five parameters to express maturity of erude ofl (see Table 3). 
From the point of view of organic geochemietry, it ie unanimously believed 
that the most mature crude of] contains the most saturated hydrocarbons. 
Seifert recommends the use of the two stereoisomers of triterpane Co 7H, ,, 
i.@., 16@(H) 22, 29,-3-norhopane and 17 a@(H)22,29,30-}-norhopane to 
separately represent the stable (T.) and the easily maturing (1T,) compounds 
and the value of the ratio T/T. as date on maturity. The greater the 
degree of maturity che emaller Phe value of T,e/T,. Other parameters such 
as the content of saturated hydrocarbons, the values of the odd-even 
superiority ratio (OFF values) and the ratios of (2,6,10,14-tetramethy!- 
pentadecane/},7,11,15-tetramethyihexadecane) can aleo be used to explain 
the degree of maturity as 4 supplementary means. The ratios of T/T, in 
Table 3} show the degrees of maturity of the three samples of crudes taken 
from the Shaanxi-Gansu-Ningxia Basin are close. Of these, the crude taken 
from the upper Triassic (sample No |) seemed to have 4 higher degree of maturity. 
The three rock core extracts taken from the basin showed obvious differ- 
ences in the degrees of maturity. Of these, the degree of maturity of the 
sample taken from the upper Triassic was much higher than that taken from 
Jurassic. It can be seen from 4 comparieon of the crudes and 
t related rock core samples that the 1,/T, values of the rock and crude 
les of Sample No i (upper Triassic) are very close, while the values 
es No 2 and Wo 3 (lower Jurassic) are different. This again pro- 
vides a proof of the view that crude of! migrated from the upper Triassic 
ower Jurassic. The degrees of maturity of the two samples of 
erudes taken from the Songjiang-\ieoning Basin were similar, but were 
lower than those of the crude taken from the Shaanxi-Ganeu-Ningxia Basin. 
The crude taken from Kecan | Well in Kinjiang ie 4 wiique ofl. its con- 
tent of saturated hydrocarbons is very high, reaching 91.2 percent, while 
ite content of triterpane is gwinute. It can be said to be «4 highly mature 
oil. 


4. “Degraded” Hopanes of the North China Basin 


A series of “degraded” hopanes was discovered in the crude of the Jin 7 
Well of the Tertiary below the north China Basin. The characteristic 
factor of that crude was 11.15 (K value) and it is 4 heavy saphthene-base 
oil. A fraction at 450-460°C was taken and separated by liquid chromato- 
araphy to obtain saturated hydrocarbons. Using the MIKE technique of mass 
analysis by ion kinetic spectrum, 4 series of MIKE epectrograme of m/e 356, 











Tabie 1}. Table of Order of Maturities 
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the heights of peaks in the w/e 191 chromatograms of masse 

O 18 4(H) 22,29, 30-trinorhopane (peak position determined by the peaks 
in the o/e 370 mase chromatogram) 
T 17 @(8)27,29, W-trinorhopane (Quantized by the height of peaks in the 
m/e 19) mase chromatogram) 


hey: 

i) Basins 9) Geological age 

2) Shaanxi-Ganeu-Ningxia Basin 10) Upper Triassic 

1) Songjiang-Liaoning Basin ll) Lewer Jurassic 

. Tarie Basin 12) ewer Cretaceous 

>> Type i3}) Upper Tertiary 

6) Crude of) 14) Weight of saturated hydrocarbons (1) 
? Souree rock 15) Triterpanes 


8 W‘wmber codes of samples 


we, 198, 412, 426 and 440 were obtained (Figure 7). For example, the 
“rom ave 17) peak in the MIKE a/e 384 epectrogram can be regarded as 
the fraction peak of pentacyclotriterpane. The a/e 4-29 spectrogram shows 
that thie triterpene (1) contains one ethyl group. The w/e 177, a/e 199 
and a/e 355 peske in the MIKE a/e 398 epectrogram show triterpane (11) 
contains one propy! gt oup. 
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MIKE spectrograms of w/e 364, 996, and 412. 














it can be clearly seen from 4 series of MIKE spectrograms that a “degraded” 
hopane type (111) exiete and it differs from ordinary hopane by the fact 
that there te only one methy! group attached at Cy: 


To further prove the analytical results obtained by the MIKE technique, 
analysis wae aleo conducted by chromatography and combined chromatography~ 
maee spectrometry, it can be seen from 4 series of chromatograms of masse 
that there is a series of “degraded” hopanes including highest contents of 
ogee and Cag4 eo (Pigures 8, 9). 














Figure 8. Gaseous and liquid chromatograms of saturated hydrocarbons from 
Jin 7) Well 


(a, flame ionization identifier) 


road’ 29) and vii tehead! 2°? reported on “degraded” hopanes. The latter 
i'ecowered the existence of such compounde in the gas chromatography of 
‘ieertan crude. The etudy of Jin 7 Well in thie article may be 4 supple- 


‘he a/e 191 peak in the MIKE epectrogram hints that besides “degraded 
opanes,” there aay possibly exiet ordinary hopane types as well, 
therefore the “degraded” hopane say have wen produced as a result of 
degradation of ordinary hopane by sicroorganiems. The sample of the crude 
taken from that well came from a depth of 1332 to 1432 meters above the 
weathering surface and there is a large amount of water present. These 
may be the conditions for thie kind of degradation. 


29 

















Figure 9. The chromatogram of total ionic flow and the chromatogram 
of masse of saturated hydrocarbons of the crude from Jin 7 Well 
analyzed by G/M, 
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General Cone lusion 


1, A @yelemathic method of analysis of biological marker compounds has 
been developed on the fowdation of modern analytical techniques, It can 
more conveniently condense and identify some tricterpane compounds, High 
precision Liquid chromatography (HPLC) and the masse analysis of ion kine 
tic spectrum (MIKE) technique gay be «4 kind of very hopeful meane to sepa- 
rate and identify biological marker compounds. 


2. The distribution of relative contente of triterpane compounds in crude 
oll can be used as the “fingerprints” for different crudes in different 
sedimentary basins. The characterisatice of crudese of the Shaanni-Ganey 
Ningxia Basin and the Song jiang-Liaoning Basin can be differentiated using 
the m/e 191 chromatogram of mass of triterpane. Organic geochemical workers 
belliewe that the crude of continental facies has a higher content of 
oleanane (Oleanane) and the writer hae discovered the presence of such com- 
pounde in the crude of the Shaanxi-Ganeu-Ningxia Basin. 


}. The relationship betwem source rock and crude was studied at the mole- 
cular level, and the migration of crude from the source layer to the reser- 
voir layer wae etudied. For example, the etudy of the relationship between 
the source rock and the crude of different etrata of the Shaanxi-Ganeu- 
Ningxia Basin showe the crude of the lower Jurassic may have possibly come 
from the upper Triassic. 


4. The degree of maturity of crude of] can be judged comprehensively by 
using such parametere as the T/T, value of stereoisomers of Co) triterpanes, 


the Co, * Co, / : c. value of triterpane and the content of saturated 
f= 


hydrocarbons. For example, the degree of maturity of the crude of the 
upper Triasesic of the Shaanxi-Ganeu-Ningxia Basin is higher than that of 
the crude of the lower Jurassic. 


The degree of maturity of the crude of the Shaanxi-Gansu-Ningxia Basin is 
higher than that of the crude of the Songjiang-Liaoning Basin. The degree 
of maturity of the crude of the Kecan 1 Well in Kinjiang is very high. This 
conclusion is reasonable geologically, but the reliability of these parame- 
ters, when used to compare the degree of maturity of crudes from different 
basins should be studied further. 


5. The “degraded” hopane type compounds discovered in the crude of the 
north China region @ay serve a function in studying the evolutionary pro- 
eas of petroleum in sedimentary basins. This kind of “degradation” may 
be an indication of the effect of microorganiems upon ordinary hopanes 
under especial environments. 


(This article was received on May 17, 1979) 
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PHYSICA, SC LENCES 


PETROLEUM COMPOSITION, METHODS OF ANALYSIS OUTLINED 


Beijing SHIYOU XUEBAO [ACTA PETROLE! SINICA] in Chinese Vol 1 No 1, Jan 80 
pp 92-105 


|Article by Lu Wanghen [7120 1238 3791) and Zhang Shougeng [17286 1108 1073) 
of the [metitute of Petrochemical Sciences: “Analysis and Composition of 
Chinese Crude Oils." Footnotes are as published) 


[Text] The nature of petroleum of each locality of the world is different 
mainly because the structure and the proportion of hydrocarbons and deriva- 
tives containing sulfur, nitrogen and metals are different. 


Thus, the composition of petroleum is the most fundamental and natural fac- 
tor which determines the nature of each fraction a petroleum. It is hoped 
that it will serve as a reference of our nation's petroleum refining tech- 
nology and properties of petroleum products. To better explain the results 
of analyeie, the methods of analysis have aleo been briefly described and 
at the same time several foreign crudes have been listed for comparison. 


1. Specific Gravity of Our Nation's Crude O11 and Distribution of Each 
Direct Vistillate Fraction 


The specific gravity of crude oil is a relatively important property of 
rude ofl. It is often used to indicate whether the petroleum is Light 
heavy. Because the specific gravities of various hydrocarbons are dif- 
ferent, crude oils of the same specific gravity but of different composi- 
tion will have very different direct distillate fractions and curves of 
true bodling points. Therefore, besides specific gravity, the distribu- 
tion of each fraction in a crude ofl is an important property of crude oils. 
Date on the distribution of each direct distillate fraction are usually 
obt. ined by three-step distillation using a theoretical plate number of 
' end a dietillation tower of a return ratio of 5:1. The first step is 
‘ietiliation under normal pressure (initial to 200°C); the second step 
‘e distallation under reduced pressure of 10 millimeters of mercury; 
the third step is vacuum distillation of 2 millimeters of mercury without 
filier tower. The temperature in the caldron is not allowed to surpass 
350°C to prevent cracking. 
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Table 1 lists the specific gravities and the percentage content of direct 
distillate fractions of 21 kinds of crude oile of our nation. To facili- 
tate comparison, they are represented by 4 fractions, gasolines of initial 
distillates to 180°C, 180°C to 350°C diesel ofls, 350°C to 500°C reduced 
pressure distillates and >500°C residues, It can be seen from the data 
in the table that the specific gravicties of our nation's crudes are mostly 
above 0.86. According to the data on specific gravity of 102 exported 
erudes listed in the World Crude 01! Guide and published from 1976 to 

1976 in the “Oil and Gas magazine,” there are 44 crude oile with specific 
gravities »0.86, Therefore, our nation's crude ofl ts comparatively 
heavy when its specific gravity is considered by iteelf but it is not the 
heaviest. 


Because our nation's crude oil contains more paraffin hydrocarbons and less 
aromatic hydrocarbons, it is characterized by a greater content of residual 
Oils and a lesser content of gasolines when compared to crude oils of simi- 
lar specific gravities of foreign nations. Most of the crude oils of our 
nation at present contain between 35 and 50 percent of residual oils. Crude 
O11 of Daqing contains about 40 percent residual oils. Crude oil of Shengli 
contains between 45 and 50 percent of residual oils. Crude oil of north 
China contains about 40 percent of residual oils. Crude oil of Dagang con- 
tains less res.dual oils, or 28 percent. The table also lists the specific 
gravities and the contents of direct distillate fractious of four foreign 
crudes. The crude oil of Minahasea is also paraffin based, and thus it 

can be seen from the composition of gasoline and diesel fractions in the back 
that its gasoline and diesel compositions are very similar to those of our 
nation's crude ofl. But ite specific gravity is smaller and thus it has a 
smaller content of residual oils and higher content of gasolines. The 
specific gravity of the crude oil of Kuwait is very close to that of the 
crude ofl of Daqing. But its retrieval of gasolines and diesels is greater 
than that from the Daqing crude by over 15 percent and the content of 
residual oils is lower by 12 percent. The specific gravity of Wilmington 
crude of California, U.S.A., is high (0.913), higher than the specific 
gravity of the mixed crude of Shengli (0.901) by 0.012, but the percentage 
of retrieval of gasolines is still higher than that of the crude oil of 


Sheng li. 
Il. Composition of Gasolines 





The analysis of the composition of — *1 in crude oil in recent 

years has all been done by chromatography. ) Table 2 shows the composi- 
tion of hydrocarbons in the gasoline fractions of the major crude oils of 
our nation. Data in Table 2 show that in our nation's major crude oils, 
direct distillate gasoline not only has a high content of normal paraffin 
hydrocarbons but also the content of cycloalkanes is mostly about 40 per- 
cent (except the direct distillate gasoline of the Yuman crude which has 
only a 29 percent content). Table 3 shows the result of quantitative 
measurements of several kinds of elementary hydrocarbons of direct 








Table |. Specific Gravities of Crude Oils of Bach O11 Field and Contents 
of Direct Distillate Fractions 
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Remark: Total percentage of retrieval from foreign oil is less than 
100 percent, the difference is due to the contents of C, and C,- 
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Key to Table 1; 


a) 
b) 
e) 
d) 


e) 
f) 


®) 
h) 


1) 
2) 
3) 
4) 
5) 
6) 


distillate gasoline. 


Number 

Name of oil field 

Specific gravity 

Gasolines 

initial - 180°C 

percent of specific gravity 
Light diesels 

percent of specific gravity 
Heavy fractions 

percent of specific gravity 
Residual oils 

percent of specific gravity 
Initial = 200°C 


Daqing (Saerhtu) 
Daqing (Lamadianzi) 
Puyu 

Shengli (mixed) 
Shengli (Bingnan) 
Shengli (Gudao) 


North China (Renqiu) 
North China (Yanling) 
North China (Baxian) 
Dagang 

Northeast No | 

Karamay 

Karamay low grade oil 
Heiyoushan 

Naniiang Kecan No | well 
Wuqi 

Yumen (Laojinmiao) 
Shaanxi-Ganeu No 1 
Nanyang 

Lenghu 

Henan 

Kaiti) 

Algeria (Hasei Messaoud) 
Indonesia (Minahasea) 
U.S. (Wilmington, California) 


It can be further seen from the analytical results 


of elementary hydrocarbons that our nation's various direct distillate 
gasoline fractions not only have a high content of cyclanes but the ratios 


(Table 4) of cyclohexanes/cyclopentanes are all greater than 1. 


As the 


final boiling point of gasoline rises, the content oi cyclohexanes may 


still become greater. 
can be more easily used to extract aromatic hydrocarbons. 


Thus, this kind of gasoline, after restructuring, 


It can be 


seen from the data in Table 3 that our nation's direct distillate gaso- 
lines contain ordinary alkanes, cycloalkanes and aromatic hydrocarbons 
as well as several dicycloalkanes, such as dicyclo (3,3,0) octane and 
trans-dicyclo (4,3,0) nonane. 
dicycloalkanes in foreign crude oils was also proven. As listed in the 
second column of Table 4, a high content of isoalkanes with one methyl 
branched chain in direct distillate gasolines is the common pattern of 


the distribution of elementary ‘ydrocarbons in gasolines. 


In recent years, the presence of these 


Therefore, 


when using the data in Table 3 to calculate the ratios of cycloalkanes in 
Table 4 and when cycloalkanes and isoalkanes are encountered in the same 
group and cannot be separated, they are all regarded as cycloalkanes for 
computational purposes, and it can be assumed that the content of isoal- 
kanes of multiple branched chains is extremely small. 











Table ¢. Composition of Hydrocarbons in Gasoline Fractions (percent of 
epecific weight) 
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1) Name of crude of] and boiling il) Aromatic hydrocarbons 
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4) engin Initial Initial 
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19) Cycleoparaffin hydrocarbons 


Tabie 3}. Results of Quantitative Measurements of Elementary Hydrocarbons 
of Veritous Direct Diet illate Gasol ines 
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Key to Table } 


we) 


marhier 4, 
com ude e, 


Dag Ip f, 


Dagane 
Sheng) | 
Wengiu 


f= butane 
isopentane 


+. o— 

2, 2=dimethy! butane 
cyc lopentane 

2, Jedimethy! butane 
d-methyl pentane 
Jemethyl pentane 
n-hexane 


2,2-dimethy! pentane 

methyl cyc lopentane 
2,4—-dimethy! pentane 

benzene 

5, }<dimethy! pentane 

cyc lohexane 

J-methyl hexane 

2, -methy! pentane 

1, l=-dimethy!) cyclopentane 
j<methy! hexane 
l-cie-3-dimethy! cyc lopentane 
J-ethyl pentane 

l-trane- }-dimethy! cyc lopentane 
l-trane-2-dimethy) cyclopentane 
n-heptane 

2,2-dimethy! hexane 

l-c ie-2-dimethy] cyclopentene 
1,1, }<tr imethy!] cye lopentane 
methy| cyclohexane 

(2,23, }-tetvamethyl] butane) 
2, S-dimethy! hexane 

2, S=dimethy! hexane 

ethyl cyc lopentane 
2,23-trimethyl petane 
l=<trane-?-« ie-4-trimethy!) 
vyelopentane 

\, }=dimethyl hexane 

nethy lben gene 

/-trene-2?<c le- -trimethy! 
cyciopentane 

2,3, 4=tr imethy! pentane 
2,3,3,-trimethyl pentane 
2,},-dimethyl hexane 


4) 


& Sheenni-Ganeu Wo | 
h. Ainjlen 
i. prepane and leobutene 


2=-methyl-jJ-ethy! pentane 

1,1, 2-trimethy) «ye lopentane 
2=methy) heptane 

s=-methyl heptane 

},4-dimethy) hexane 

J-methy! heptane (J-ethyl hexane) 
2,2,4,4, tetramethyl pentane 
l<cie- = trane-4-trimethy!] cyc lo- 
pentane 

J-methy)-}-ethy! pentane 

l= ie-2-trane-}-trimethy! 

cyc lopentane 

l=¢ ie-}-dimethy! cyclohexane 
l-trane-4-dimethy! cyclohexane 
1, i-dimethyl cyc lohexane 
l-methyl-cie-}-ethyl cyclopentane 
2,?,4,~trimethy! hexane 

| -methyl-trane- }-ethyl cyc lopentane 
l=-methyl-trane-2-ethyl cyclopentene 
i-methyl-l-ethy! cyclopentene 
f=-oc tane 

l=trane-2?-dimethy) cyc lohexane 
l=c ie-2-« ie-}-trimethyl cyclo- 
pentane 

l-cie-4-dimethy! cyclohexane 
i-trane- )-dimethyl cyclohexane 
2,4,4,-trimethy! hexane 

oc tacarbocyc loal kane 

2,3, trimethyl hexane 

isopropyl cyclopentane 

oc tacarboc yc loa lkane 
2,2-dimethyl heptane 
2,4-dimethyl heptane 
2,2,3,4,-tetramethy!l pentane 

l -methyl-cie-2-ethyl cyc lopentane 
2-methyl-4-ethyl cyc lopentane 

*2 

2,6-dimethyl heptane 

l-c ie-2-dimethy! cyclohexane 
n-propyl cyc lopentane 

2, S-dimethyl heptane 





ethyl cye lohenane 
(ethylbenzene, 1,4, -dimethy! 
heptane 

},), dimethyl heptane 

2, 4-dimethyl~J-ethyl pentane 
1,1, }-tetmethy! cyclohexane 
2,),J-trlmethy! hexane 

508 S=Oennenys cye lohenane 


} 

d-methyl=-J-ethyl hexane 
lec te Jee Lew S- tr imethy! 
cy lohenane 
2,),4,-trimethyl hexane 
honacarboc yc loal kane 
(pentabasic cycle) 

pod imet hy l benzene 
®-dimethyl benzene 

(3,3, 4=-tr dimethyl hexane) 
J-methyl -4-ethyl hexane 
2,3, -dimechy! heptane 


4 

4-ethyl heptane 
},4-dimethyl heptane 
dicyclic (3,3,0) octane 
l-trane-2-trane-4-trimethyl 
cyc lohexane 

l-c ie- 3-trane-5-trimethyl 
cye lohexane 

4-methyl octane 

2-methyl octane 

j-ethyl heptane 
octacarbod ic yc loal kane 
jJ-methyl octane 
0-dimethyl benzene 
2,2,4,5-tetramethyl hexane 
2,2,6-trimethyl heptane 


l-trane-2-c ie-4-trimethyl 
cyc lohexane 
2,2,5-trimethyl heptane 
1-trane-2-c ie-3-trimethyl 
cyclohexane 

l-cie-2-c ie-4-trimethyl 
cyclohexane 
l-cie-2-trane-4-trimethyl 
cyclohexane 
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bi?) 
118) 
119) 
120) 
121) 


122) 
12)) 


124) 
125) 
126) 
127) 


128) 
129) 
130) 
i31) 


132) 
133) 


1M) 
135) 


1%) 
137) 
138) 
139) 


140) 


141) 
142) 
143) 
144) 
145) 
146) 
147) 
148) 


honacafbodl yele 

. 

5 

honacarboc yc loal kane 
2,4,4,=trimethyl heptane 
l-methyl =< le=J-ethyl 
c ye Lohexane 

2,5, S=teimethyl heptane 
l=me thy] -trane=4-ethy! 
c ye lohexane 

isopropyl benzene 
nonacarbodicyc loalkane 
f= honane 

| -methyl -trane-3-ethy! 
eve lohexane 

lc te-2-trane-3-trimethyl 
cyc lohexane 
1-¢ie-2-cie-3-tr imethyl 
cye Lohexane 
l<methyl-trane-2-ethy! 
cyce lohexane 

1 <methyl <c ie-4-ethy! 

cyc lohexane 
l-methyl-l-ethyl cyclohexane 
trane-dicyclic-(4,3,0)- 
nonane 

2,3,5,-trimethyl heptane 
2,4-methyl-3-isopropyl 
pentane 

isopropyl cyc lohexane 
n-propylbenzene 
n-propyl cyclohexane 

1 -methy! -c is-2-ethy! 
cyc lohexane 
nonacarbocyc loal kane 
(hexabasic cycle) 
3,6-dimethyl octane 
3,4,4-trimethyl heptane 
2,6-dimethyl octane 
l-met hyl -3-ethyl benzene 
l-methy1-4-ethyl benzene 
2,4,-dimethyl octane 
4-methyl-4-ethyl heptane 











Table 4, Distribution of Cycloalkanes and lsoalkanes in Direct Distillate 
Gaselines 
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Key: 














1) Name of crude oil 
2) Cyclohexanes/cyc lopentanes 


3) Levalhene with only one methyl branched «hain 


“) Daging 7) Rengiu 
>) Dagang 8) Shaanxi-Ganeu No | 
6) Shengli 9) Xinjiang 


ill. Composition of Kerosene and Diesel 011 Practions 


The analysis of the composition of the diesel ofl fraction is generally 
by mass spectrometry.'*) Before the ofl sample is subjected to mass spec- 
trometric analysis, it is separated into aromatic hydrocarbons and hydro- 
carbons by column chromatography using silica gel as the adsorbent and 

then analyzed by mass spectrometry separately. Table 5 shows the results 
of analysis by mass spectrometry of the wide kerosene and diesel oil 
fractions of various kinds of crudes. The normal paraffins were obtained 
by gas chromatography. Table 5 also liste the group composition of diesel 
oil fractions of the crudes of California, U.S.A. and Minahasea. A compari- 
son of the group composition of the diesel ofl fraction of the various 
crude oils of our nation with that of the diesel ofl fraction of California, 
U.S.A. (200-342°C) shows that the diesel ofl fraction of our nation's 

rudes has a high content of paraffins, i.e., 23 to 41 percent are normal 
paraffins, (the diesel ofl of Dagang contains less normal paraffins) but 
our nation's crudes contain less aromatic hydrocarbons and cycloparaffins. 
Even when compared to the diesel fraction of the crude oil of Minahassa 

(1 7)=349°C) our nation's crudes still have a relatively high content of 
paratline in their diesel fractions. 


Table © shows a comparison of the contents of normal paraffins in various 
‘lesel fractions, condensation pointe of crude oils and wax content in crude 
eile. The data in the table show that because the crude of] of Shwanxi- 
Ganeu No i and the crude of] of Nanjing Kecan 1 Well contain a lot of 

ijight fractions, their condensation points are relatively low even though 
their content of wax is net high. But the contents of normal paraffins is 


4) 








Table 5. Composition of Diesel Pract ions 
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Key: 
1) Name of crude oil 13) Trieyeliec 
2) Fraction i4) (2 of epecific gravity) 
3) Paraffine 15) (2% of body) 
4) Normal 16) Thiophenes 
5) lsomer i7) Daqing 
6) Cycloparaff ins 18) Shengli 
7) Monocyclic 10) Rengiu 
8) Dicyelic 20) Shaanxi-Ganeu No l--Light diesel 
9) Tricyclic and more 21) Dagang 
10) Aromatic paraffins 22) Yaniling 
11) Monocyclic 23) Minahasea 
12) Dieyelie 24) California, U.S.A. 


Table 6. Contents of Normal Paraffins in Diesel Fractions and Contents of 
Wax in Crude Olle 
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Key to Table 6 


1) of] /) Rengiu 

2) Condensation point 8) Yaniing 

}) Wax content 9) Sheanxi-Ganeu No | 

4) Diesel O1l's Normal Paraffine 10) Nanjing Keoan 1 Well 
(2 of epecific gravity) 11) Minahasea 

5) Daqing 12) Kuwait 

6) Shengil 


etill very high (the content of normal paraffins in the crude of Shaanxi- 
Ganeu No 1 approaches 30 percent; the content of normal paraffine in the 
diesel of Kecan | Well surpasses 50 percent). Therefore, below 300°C, 
Shengii diesel ofl contains slightly less normal paraffine but the content 
of normal paraffine in the 300°C-350°C fractions still reaches 36 percent. 


Table 7. Contente of 2,6,10-tetramethy! pentadecane and },7,11,15-tetra- 
methyl hexadecane in Various Diesel 011 Fractions 
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i) Name of crude of) 8) 250-300°C fraction 
‘> Yan) ing 9) i of fraction 
» Shaanxi-Ganeu No | (1 of specific weight) 
4) Daqing 10) % of Crude 
5) Ren-Cang pipeline (% of specific weight) 
5) 2,6,10,14-tetramethy! il) joo*c-350°C 
-oentadecane i2) Total 
7) 4,7,11,15-tetramethy! 
he xnadecane 
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In analyeing the composition of diese! oils, it has also been discovered 
that the crude oil of north China contains a lot of 2,6,10,l4-tetramethyl 
pentadecane and 3},/7,11,i5<tetramethy! hexadecane, and the content of 
3,7,11,15-tetramethyl hexadecane is high. Table 7? showe the contents of 
these 2 kinds of saturated polymeric isopenta-m=-dienes in the 250-300°C and 
300-350°C fractions of several crudes. In the crude of! of Yanling, the 
content of the single compound 3,7,11,15<tetramethy] hexadecane is ae high 
ae 2.3 percent (of crude) and it constitutes about 1/5 of the 300-350°C 
fraction, Considering the high concent of 1.8 percent of 3,7,11,15 
tetramethyl hexadecane in the crude of the Ren-Cang Pipeline, it can be 
concluded that the content of },7,11,\5-tetramethyl hexadecane in the 
crude of Renqiu is very high. Written documents report that che contents 
of 2,6,10,14-tetramethyl pentadecane and 3,7,11,15<tetramethy! hexadecane 
in crudes from other places around the world are similar to the contents 
in Daqing crude, approximately between 0.1 and 0.5 percent. 


Because our nation's crudes contain more normal paraffins, the content of 
elementary normal paraffins in crudes is also high. For example, the con- 
tents of Cy and C93 normal paraffine in the crude ofl of Yanling are both 
about 1.0 percent (of crude). The contents of C)7 and C\g normal paraffins 
in the crude oil of Daqing are all near | percent of crude. The contents 
of Cy9 and Cy3 normal paraffins in the crude oil of Kecan 1 Well are both 
about 3 percent. The content of ()9 normal paraffins in the crude oil of 
Shaanxi-Ganeu No 1 is only slightly less than 1 percent. The percentage 
content of these elementary hydrocarbons in the crude oil is relatively 
high and this is a major characteristic of our nation's crude oils. 


IV. Composition of Vacuum Distillate Oils 


Vacuum distillate oils can serve as raw materiale for cracking. Table 8 
shows the composition and the properties of the various raw material oils 

of crudes for cracking. The compositions of the structural groups shown 

in Table 8 were obtained by computation using diopter-specific gravity- 
molecular weight data. The content of wax was obtained by dewaxing by 
solution, thus it contains a small amount of oil. To facilitate compari- 
son between the crudes of our nation and results of analysis of foreign 
crudes, Table 9 shows the results of analysis by mass spectrometry, and 
lists data for the vacuum distillate oils of Minahassa and California, U.S.A. 
It can be seen from the data of group composition shown in Tables 8 and 9 
that our nation's crude oils, except the crude from Gudao, still contain a 
lot of wax in the 350-500°C fractions, their specific gravity is small, 

their content of sulfur is low, their content of aromatic hydrocarbons is 
low, and their content of saturated hydrocarbons is high. Corresponding 
fractions of the crude of Minahassa are relatively close in composition to 
those of our nation's crudes, while the composition of the crude of Cali- 
fornia, U.S.A., is very different from that of our nation's ordinary crudes, 
perhaps only slightly closer to the composition of the crude oil of Gudao. At 
present an exact comparison is difficult because of the differences in the 


methods of analysis. 
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fable 8, Composition and Properties of Raw Material Olle for Cracking 
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Structural Group are 350-420°C fractions 
Key: 


1) Origdin of crude oil 
2) Daqing (mixed) 


) Sheng t 
4) Dagang 
5) Reng tu 


6) Shaanxi-Ganeu No | 

/) Karamay (mixed) 

8) Gudao 

9) Retrieval percentage (of crude, % of specific gravity) 
\) Bodling range (°C) 

..) Wax content (1 of specific gravity) 

12) Speeific gravity 

\}) Residual carbon, % of specific gravity 

14) Composition of structural group: 

15 Compoedtion of elements: 

16) ‘Source of data 

17) Internal information of the Institute of Petrochemical Sciences 
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Table 9. Results of Analysia by Mass Spectrometry of Several Vacuum 
Distillate Oils 
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Key: 
1) Oil samples 16) pentacycloalkane and above 
2) Kecan 1 Well 17) total aromatic hydrocarbons 
3) Rengiu Waxy Oil 18) alkylbenzene 
4) Shengli Waxy Oil 19) indane 

Wei-Si Line 20) dicycloalkylbenzene 

5) SBaxian/mixed oil 21) naphthalenes 
6) Minahassa 22) polycyclic aromatic hydrocarbons 
7) Minahassa 23) undetermined 
8) U.S.A. California 24) thiophenes 
9) Composition 25) Residue 
10) Paraffin hydrocarbons 26) Source of data 
ll) Total cycloparaffins 27) Internal information of the 
12) monocycloalkane Institute of Petrs  -< ‘cal 
13) dicycloalkane Sciences 


14) tricycloalkane 
15) tetracycloalkane 
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Composition of Residual Oils 


Because the composition of residual oils is complex, analysis of their 
composit on ta more difficult. At the same time, the contents of each 
component of residual oil are related to the degree of distillation, 
higher the temperature of distillation of a crude ofl, the more it is 
stripped, the leas saturated hydrocarbons there are in the residual ofl, 
and the amounte of residue and asphalt correspondingly increase. To 
facilitace comparison, Table 10 shows the resulte of analysis of saturated 
tydrocarbons, aromatic hydrocarbons, residues and asphalt in residual oils 
of greater than 500°C of various crude oils of our nation. The methods 
of analysis are mostly those popular internationally. For example, asphalt 
wae determined according to the definition issued by the International 
Standardization Organization (180) as "the component that does not contain 
wax, that dissolves in benzene but not in normal heptane." During analysis 
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ad Asphalt for road covering produced by vacuum distillation of 
residual oils of foreign countries 


Name of crude 10) Kuwait 

2) Daqing ll) Venezuela 
3) Shengli 12) GeneralL.composition of foreign 
4) = Renqtu asphal produced by vacuum 
5) sudao distillation 
6) sanxi-Gansu No 1 13) Saturated hydrocarbons 
7’ cane 14) Aromatic hydrocarbons 

im we 15) Residue 
9) Minahassa 16) Asphalt 
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an amount of normal heptane 30 times the amount of sample of] was added 
to precipitate the asphalt which was measured quantitatively. After 
separating the asphalt, saturated hydrocarbons, aromatic hydrocarbons 

and residues were analyzed by adsorptive chromatography. The adsorbent 
used was aluminum oxide with | percent water. The chromatographic column 
was kept at constant temperature by circulation of 50°C water. The ratio 
of aluminum oxide to of] sample was 40:1 to 100:1. Petroleum leve wae used 
to wash out the saturated hydrocarbons, and then benzene was uced to wash 
out the aromatic hydrocarbons. Finally, a mixed solution of ethanol- 
benzene was used to remove adhesion of the residue. After distilling away 
the solvents of each fraction, the frection was dried and the percentage 
content of each fraction wae calculated. 


The data in Table 10 show the content of asphalt in most of the residual 
oils of our nation (by the normal heptane method) is very emall, only the 
residual oil of Gudao contains 8 percent asphalt, while the asphalt content 
of all other residual oils is less than 2 percent. Compared to foreign 
residual oils of similar contents of residues, the ratio between asphalt 
and residue of the residual oil of our nation is very email. The major 
components of our nation's residual oils are saturated hydrocarbons, aro- 
matic hydrocarbons and residue. In the residual oils of Daqing and Henan 
(Wenliu), these three components are almost evenly distributed, each con- 
stituting about one-third. The amount of saturated hydrocarbons in the 
residual oils of Shengli and Renqiu is less than that in the residual oil 
of Daqing. The amount of saturated hydrocarbons in the residual oil of 
Gudao is even less. The amount of residue in the residual olis of Shengli, 
Rengqiu and Gudao is very high, constituting almost half of the residual 
oils. The residual oil of Shaanxi-Ganeu No 1 is characterized by a highest 
amount of saturated hydrocarbons and slightly less residue. Figure 1 
shows the contents of the components of various residual oils. 


At the same time, the content of carbon (C percent), the content of hydro- 
gen (H percent) and the ratio of carbon to hydrogen show the content of 
hydrogen in our nation's residual oils of each large oilfield is higher 
than that in ordinary foreign heavy residual oils. The carbon/hydrogen 
value and the asphalt value of our nation's residual oils are low. This 
characteristic may be beneficial to deep processing of our nation's crude. 


VI. Contents of Nonhydrocarbons in Our Nation's Crude Oils 


The two elements of carbon and hydrogen constitute between 95 and 99.5 
percent of the content of petroleum while other elements such as sulfur, 
nitrogen, oxygen and small amounts of phosphorous, arsenic, vanadium and 
nickel constitute between 0.5 and 5 percent. But all of these noncarbon 
and nonhydrogen elements exist as derivatives of hydrocarbons in petroleum, 
and the percentage of the compounds containing these elements is therefore 
much larger. Their properties are very different from pure hydrocarbons. 
Thus, they exert a great influence upon the properties end processing of 
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Figure |. Contents of the four componente of residual oile 


Key: 

i) Saturated hydrocarbons 8) Gudao 

2) Aromatic hydrocarbons 9) Chengq ing 
1) Residues 10) Henan 

4) Asphait Wen liu 

5) Daqing lil) Minahasea 
6) Shengli 12) Kuwait 

7) Rengiu 13) Venesuela 


petroleum. The contents of these noncarbon and nonhydrogen elements in 
erude oil] have always been the center of attention of petroleum researchers. 


The classical wet chemical method euch as the burner tube for fixing sulfur 
and the Kjeldahl method to fix nitrogen are still important means to deter- 
wine these noncarbon and nonhydrogen elements. But as various processing 
t« Wniques develep, various noncarbon and nonhydrogen elements of low con- 
tent in oile muet be accurately and rapidly determined. Under many situa- 
tions, the original wet chemical method cannot eatisfy the need. At 
Present, the methods being ueed more frequently are the microcoulomb 

neti od (to determine sulfur and nitrogen) of atomic absorption or colori- 
metry (to determine metallic content). 


‘able iL fete the contents of noncarbon and nonhydrogen elements in our 
con's crudee. At the same time it liste the highest aad the lowest 
contents of euch elements in crude oils of various places of the world for 
comparison. it can be seen from the data that the content of sulfur of 
most of the crude oils of our nation is very low, almost approaching the 
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5) Bingnan i168) Vanadium 
6) Dagang 19) Nickel 
7) Rengiu 20) iron 
8) Yumen 21) Lead 
9) Keramay 22) Areenic 
10) Wuqi 23) Yan 24 wells 
ll) Yanling mixed crude 24) Venezuela 
12) SBaxian mixed crude 25) California, U.S.A. 
13)  — No 1 26) Venezuela 
14) igheos — of the world’s 27) California, U.S.A. 
—— 28) California, U.S.A. 


lowest sulfur content of the world's crude. 


Even the crude oil of our 


nation that has a relatively high content of sulfur (Guado and Jiang Han 
crudes) has only about two-fifths of the highest sulfur content of the 

world's crudes. One document(!) reported that of the 104 exported world 
crudes, 20 have a sulfur content higher or equal to 2.9 percent. 
nation's crudes have a slightly higher nitrogen content. 
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But our 


Some have 





gathered data on the nitrogen content of 210 crudes, 


(7) 


Of these, there 


are only 31 crudes that have @ nitrogen content higher than 0,3) percent, 


bul 0a! 


f ow® nation's erudes contain over 0.) percent of nitrogen, 


The content of vanadium in our nation's crude oile is very low, but the 
content of alekel ie slightly higher, 
the ratio of aiekel and vanadium in our setion's crude olle is auch higher 


than that of foreien crudes, 


thet of vanadium, 


it can be seen from Table 12 that 


The influence of nickel ite thus greater than 
in addition, the content of arsenic in the crude of1 of 


Daqing ie five times higher than that of the crude o11 of Louisiana, U.5.A, 
(probably the crude containing the highest amount of arsenic in the world). 


Thie ia fare, 























Table \2. Ratio of Nickel Vanadium in Crude Olle 
1s &@ & BB |16)8 rm 17) 8 (PEM 18) ee 
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7 && nN" <0 o ee ree 
® san ne “o4 ise >M 
9) 1 t ee 0 Lad 
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il) ene <e4 i 0 >” 
— @ace 199 ” 0.0" 
1}) Lepewedie 
is) *® @ & " + on 
15) sarave o “ut 1a 

kev: 

} Name of crude oil 10) SBaxian (i) 

Jaq ing 11) Minahasea 

3) Shengli i2) Venesuela 

4) Gudao 13) Lagomedio 

‘ ogang 14) Kuwait 

6) Rengie 15) Romehki 

} Yuren 16) Vanadium 

*\) eraney 17) wickel 
. 18) nickel/vanadiun 
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Vil, Characterietice of Our Nation's Crude Olle 





Summarizing the various compositional data described above, it can be seen 
that most of the crudes of our nation possess the following characteriatice: 


--The percentage of retrieval of light oile is low, the retrieval percen- 
tage of raw material oils for cracking and residual oile ie high. 


==The crude oils contain more paraffins and the content of normal paraff ine 
is high. Thus, the wax content is high and at the same time the content of 
aromatic hydrocarbons is low and the ratio of hydrogen/earbon is high. The 
content of cycloalkanes in gasolines ie high. 


-=The content of asphalt in residual oils is low, and the ratio of asphalt/ 
residue is email, 


=--The content of sulfur is low but the nitrogen content is high. 


--The content of vanadium is low, the content of nickel is medium, and the 
ratio of nickel/vanadium ie high. 


In addition to the above types of crude oils, our nation aleo has email 
amounts of crude oils with rather special properties. These can be divided 
into two types. 


The first type is light crude such as the crudes of Nanjiang Kecan 1 Weil, 
Basian, Shaanxi-Ganeu No 1, Lenghu and Henan (Wenliu). 


The second type is the crude of low condensation point, high specific gravity 
and high content of residue, such as the low condensation crudes of Heiyou- 
shan and Karamay No 3, the Yangeanmu crude of Dagang and the Gudao crude 

of Shengli. These are suitable for the production of low condensation pro- 
ducts and asphalt. Figure 2 shows the correlation curve between the boiling 
pointe and densities of the fractions produced from the several kinds of 
crudes mentioned above. Figure } shows the correlation curve between the 
boiling points and the condensation points of the fractions of the crudes 
described above. The diagrams also show the correlation curves of each 
fraction of the crude of Daqing for comparison. 


(Thies article was received on May 22, 1979) 
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Figure 2. Correlation graph between middle boiling point and density 
of each fraction of crudes 


Key: 1) Density 
2) Gudao 
3) Yangeanm 
4) Hetyoushan 
5) Karamay No } low condensation crude 
6) Daqing 
1) middle boiling point 
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Figure 3. Correlation graph between middle boiling point and condensation 
pointe of each fraction of crudes 


ey 1) Condensation point 
2) Daqing 
4) Gudao 
4) Yangeanmy 
5) Hetyoushan 
6) Karamay No } low condensation crude 
1) middle boiling point 
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ATMOSPHERIC BOUNDARY LAYER PHYSICS RESEARCH DESCRIBED 


Beijing DAQI KEXUE [SCIENTIA ATMOSPHERICA SINICA] in Chinese Vol 3 No 3, 
Sep 79 pp 210-218 


[Article by Zhou Mingyu [0719 2694 3558), Zhang Xifu [1728 6932 4395), L4 
Xingeheng [2621 5281 3932) and Lu Naiping [0712 0035 1627], Inetitute of 
Atmospheric Physics, Chinese Academy of Sciences: “Advances in Research 
on Atmospheric Boundary Layer Physics") 


[Text] Atmospheric boundary layer physics is a branch of atmospheric physics. 
In the 30 years since the country was founded, and particularly in the last 
decade, atmospheric boundary layer physics has undergone considerable devel- 
opment in connection with work on atmospheric pollution and the progress of 
atmospheric physics, and has made some satisfying progress. Below we con- 
cisely summarize a few aspects of its development. 


1. Atmospheric Boundary Layer Sounding and Experimental Methods 


Atmospheric boundary layer sounding methods can be classified as direct and 

indirect. The direct sounding methods introduce sensors directly into the 

boundary layers in various ways to conduct soundings; the methods currently 

most in use in our country are: steel towers, tethered balloons (tethered 

dirigibles), lower-atmosphere sounding instruments, aircraft, and diffusion 

experiments with dispersing of tracers. Indirect methods being studied and 
‘ed in our country are acoustic radar and laser radar. 


The use of special weather towers or other types of steel towers to conduct 
soundings of atmospheric layers or to conduct observations of atmospheric 
pollution is a relatively direct and effective method. It has the advan- 
tages of being continuous, synchronous, all-weather and multipurpose. The 
data accuracy is high, and the disadvantage is that the altitude of the 
soundings ie limited by the height of the tower. Currently this country 
sad others generally use steel towere to investigate the structure, turbu- 
lence and characteristics and diffusion laws of atmospheric boundary layers 
and to compare observations from direct sounding instruments and indirect 
techniques. In the autumn of 1976, the Institute of Atmospheric Physics 
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set up in Beijing 4 }20-meter atmoapheric tower (see Fig |) (not reproduced), 
The tower ie 4 mast consisting of an equilateral trianguler (ramework, with 
the sensors mounted at 15 different levels. .In oraer to decrease the tower's 
resistance to airflow, Hong Zhongxiang et al carried out simulation experi- 
mente in a wind tunnel and decided to attach two movable suspended arme at 
each level, with the length of the arms preferably being at least 1.5 times 
the crose-sectional width of the tower. 


Li Xingsheng, Zheng Dazhou et al” designed an automatic surface iayer gra- 
dient remote sensing system, which fully automatically measures the signale 
from the tower. Currently wind epeed and direction, humidity difference and 
absolute humidity, vertical velocity, humidity and supersonic pulse wind- 
speed and temperature inetrumentse are mounted on the tower. The windsepeed 
instrument requires a minimum velocit of 0.4 m/sec, and measures 4 maximum 
velocity of 50 m/sec with an accuracy of 2 percent. The output voltage is 
a linear function of the actual wind velocity; the wind direction ino poumeat 
goes into action with winds of 0.04 m/sec, and is accurate to within *5°, 
The temperature drop and absolute humid isy meter both use imbalance bridges, 
and their accuracy is better than 0.1°C.* The supersonic pulse windpseed 
and temperature instrument uses the pulee time difference method. Ite advan- 
tage is that it is easy to eliminate noise and reflections of the supersonic 
pulses from neighboring objects, and the range ie rather broad, from 0,0) 

to 30 m/sec. Wind velocity is determined to within 3 percent and the maxi- 
mum resolution is 0.01 m/sec.? The signal from the sensors on the tower is 
tranemitted by shielded cable to two data-processing stations. One of them 
sends the average field signal to a program controlled sampling device 
which use an electrical voltage-balancing device to record the measurements 
in profile form. The other uses a mobile detector, modulus transfer unit 
wenter the instantaneous signal value in a DJS-130 minicomputer for process- 


ing. 


Tethered balloons (or dirigibles) and low-level atmospheric sounding 
devices are the tools which owr country has used most extensively in atmos- 
pheric boundary layer and atmospheric pollution measurements. Currently 
they are used mostly to measure the temperature distribution with altitude. 
The advantages of these methods are: they are easy to move about, the 
measurement altitude is rather high, and the cost is low. in order to 
avoid breakage of the measurement cable by entanglement with the ba) loon 
tether or the effects of static electricity in the vicinity of the balioon 
and the tether, radio remote sensing is the most reliable. Currentiy, 
single temperature measurement remote sensing systems are in relatively 
broad use in atmospheric pollution field surveys. We mainly use tethered 
dirigibles in simultaneous multipoint tempe:ature determinations, in addi- 
tion to which they are also used as carriess of the tracers to be scattered 
in atmospheric diffusion experiments. ‘ihe disadvantage of using tethered 
valloons in atmospheric boundary layer soundings is that they are limited 
by weather conditions, and are particularly unsuitable for use in rainy 
and windy weather. 
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The use of aircraft for measurement of atmoapher ic ry layers ie just 
beginning in our country, Currently Pan Naixian et al” are using aircraft 
radios 4 meteorological instruments for fast automatic sensing of atmo- 
spheric Lomperature, pressure, wind velocity and humidity. The temperature 
determination accuracy is within 0.1°C, the barometric pressure determina- 
tion ie within 2 mbar; the inetrumente can perform the above four measure- 
mente in 1 second, 


ine use Of J-dimensional photography to measure manmade smoke traile is a 
method which has been used fairly universally in our gountry during the 
last 10 years for short-range diffusion experimentse.*© Recently such 
phosphorent agents ae indium, sulfur dioxide and sulfur hexafluoride have 
been dispersed as tracers for atmospheric diffusion experiments. 


The use of laser radar for remote sene|: emoke plume density is a method 
that has been developed in the last 10 Because the componente and 
spectra of manmade amoke cloude are ver) © «bie, in the early 1970's the 


Institute of Atmospheric Physics used laser radar in experiments on manmade 
amoke clouds; using ratios of backecatter coefficient and extinction co- 
efficient to density which had been determined in advance, they measured 
seven absolute smoke density levels, and determined in the field the spatial 
distribution of the density of a disgipating manmade smoke cloud over 3 kilo- 
metere in etable weather conditions,’ providing data relevant to diffusion 
of factory pollutante and the overall development situation. Dealing with 
the problem of pos lugant diffusion in the Shijingshan [4256 2529 1472] area, 
Sun Jingqun et al®> 4 used a smoke plume that was released stably and 
measured the vertical distribution of relative density, thereby obtaining 
the atmospheric diffusion constant for smoke over 4 kilometers in the down- 
wind direction for different weather conditions. 


Acoustic radar is a new and effective active remote sensing method in atmo- 
spheric boundary layer remote sensing which began to be devedoped in the 
late 1960's. In the early 1970's, the Acoustic Radar Group” of this 
country's Inetitute of Atmospheric Physics experimentally developed a 
single-point acoustic radar sounding system. The basic principle of acous- 
tic radar is that the acoustic radar antenna emits a fixed-frequency acous- 
pulse into the atmosphere, and because nonuniformities in atmospheric 
windepeed and temperature can result in scattering of the acoustic wave, 
it is possible to determine the nature of atmospheric scattering of the 
uetic waves and thus to find out the spatial distribution and time change 
of eoch important meteorological factors as windspeed, temperature, and 
turbilence characteristics. The single-point acoustic radar system consists 
of three elemente: an antenna, an emitter and a receiver. The antenna 
-\ tes an electroacoustic rotator, a parabolic reflector and a sound 
tle. The fecal Length of the parabolic reflector is 50 om and its 
radiue is 1.5m. Fig 2 [not reproduced! shows the acoustic radar antenna. 
The emitter consists of an audio frequency signal source, an emitter switch, 
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a power amplifier, a low-level suppressor and a transceiver transformer. 
The receiver consists of a signal channel, 4 program contro) unit and 


recording equipment. 


The main parameters of the acoustic radar are shown in Table 1. When the 
equipment was ueed for field observations, the intensity of the returning 
wave was tested against temperature data from a tethered balloon, with re- 
sults that were in agreement. Soundinge were also conducted on the forma- 
tion and dispersion of temperature inversions in the atmosphere, their wave 
motion, the breakup of gravity waves, the altitude of mixing layers, and 
heat convection and multilayer inversions, providing good resulte.t4 

Fig 3 [not reproduced) shows an actual reading of a multilayer inversion 
and inversion wave movement che Beijing region between 0137 and 0537 

on 24 May 1977, 


Table 1. Main Characteriatica of the Acoustic Radar 


Emitted power 100 W electric power 
Pulse width 100 milliseconds 
Pulse repetition rate 3 sec, 4 sec, 5 sec 
Maximum range about 1000 meters 
Emission frequency 1588 Hz 

Antenna diameter 1.5 meters 

Antenna beam directionality 8° (half power) 
Receiver bandwith 40 He 

Receiver sensitivity 6.1 mV/icrobar 


In addition, Zhou Mingyu et ai)? have proposed some principles for corre- 
lation wind measurement using the returning wave signal from single-point 
acoustic radar, and have conducted comparisons with small ballooon wind mea- 
surements, with the results more or less in agreement. 


2. Laws of Distribution of Meteorological Factors in the Boundary Layer, 
and Their Turbulence Characteristics 


This country's meteorologists did some exploratory work and investigations 
into the laws of distribution of meteprolggical factors in the near-earth 
layer in the 1950's and early 1960's. This work was mainly discussed 
in terms of the theory of similarity. Theoretical calculations and actual 
data were compared, and in qualitative terms they were in agreement, but in 
quantitative terms they were not fully in accord. 


In the late 1960's, the Institute of Atmospheric Physics began to carry on 
work on atmospheric pollution, and accordingly it carried out a good deal 

of observational and analytical work in mountain regions and the Beijing 
suburbs on near-earth layer wind velocity and temperature profiles.1® At 
night in mountainous regions, the near-earth layer above several dozen 
meters generally had a strong temperature inversion center, with its strength 














sometimes reaching 1 degree per 10 meters or higher. Because of the com- 
plexity of mountain topography, above 200 or 300 meters there were generally 
many Ler evature taversion centers, whose intensity generally decreased 

with increasing altitude. The wind field structure in mountain regions 

was also more complex than in the plains, and the wind fields in the near- 
earth atmospheric layer were primarily topographic winds, with gradient 
winds above them. Topographic winds included primarily slope winds, moun- 
tain valley winds (including reverse mountain valley winds) and large-scale 
topographic winds (large-scale mountain vailey winds and large-scale slope 
winds, with the latter aleo ca led mountain-area plains winds). 


In mountain areas, the near-earth layer windspeed profile generally was more 
complex than on the plains. Because there were considerable valley winds 

in the valleys, and the wind flow basically followed the valleys, when there 
was neutral stratification, below several dozen meters the windspeed pro- 
files generally followed a logarithmic relationship. The roughness value zy 
in mountain regions was greater than in the plains, and was equal to 1/5 to 
1/2 the vegetation altitude, while in the plains 2, was equal to 1/10 to 1/4 
the vegetation altitude. When the stratification was nonneutral, the wind- 
speed profiles were much more complex in the mountains than in the plains. 


When — pees. distribution patterns of winds over uneven surfaces Zhao 
Deshan et al+/ analyzed data from observations made atop an 80-meter tower 
in the western suburbs of Beijing, determining that given a surface of uni- 
form roughness, in neutral stratification the average wind velocity profile 
below 77 meters followed a complete logarithmic distribution relationship. 
With stable stratification, when the stability coefficient was 0.028 €R 
€ 0.69, it agreed with the logarithmic-linear law, so that the stratifi¢a- 
tion correction expression *(2) can be written as 

L 


—V o 


where 
o(*) sé 


L ig de 


Here L is the Monin-Obukhov length, K is the Karman constant, and 8 is a 


constant which depends on R, as follows 


8 ~ 0 35R,*’, (2) 


e(z)=(-r ty, ® 


With unetable stratification, 
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where the coefficient Y = 16, and @ varies with the etability. When the 
stratification is weakly unstable, d= «1/4; when it le moderately unstable 
qd -1/3; and when it is highly unstable @= -0.4, With nonuniform surface 
conditions, because the surface roughness 2, changes abruptly, with all 
types of stratification the windapeed profiles all show a "turning point." 
the empirical formula for calculating the turning point is 


~ = 10.6 + 0.01 lo i + ln Cl — a&R,)* "ey (4) 


When 0.03@R, €0.12, F = 8; when “1,04@R, <0, a = 0.8; here x is the 


horizontal distance between the observation point and the line at which 
there is an abrupt transition between two surface roughness values. 

Yan Kaiwei et ai'® have investigated the laws of distribution of windspeed, 
temperature and humidity in the layer just above a water surface. Because 
on a water surface there is a wave effect, the water surface characteristics 
are relatively complex. With neutral stratification and relatively strong 
windblown waves, below 80 cm the wind velocity profile has a turning point, 
so that after wave-height correction it is in accordance with the logarithmic 
profile rule. With nonneutral stratification, tie stratification correction 
formula © (R,) can be expressed as follows: 


0.417 i + 0.40 RB, <0 
IR,| 
9.278 Ru. + 0.40 R,> 0, 


VR; | 


The temperature profile pattern at the water surface is basically the same 
as over the ground. When F stability is in the range “1<€R, <-0.07, it 


follows the relationship 4/3. In addition, an analysis was made 
of the similarity of the ; humidity and wind profiles, and the 
results showed that the temperature profile and humidity profile resembled 
each other to some extent, but they did not resemble the windspeed profile. 


In the last decade, a good deal of research has been done in this country 
on boundary layer turbulence. Chen Jiayi et all9 used observations of 
windspeed modulus fluctuations to analyze turbulence structure at altitudes 
of 100 to 1,470 meters, and found that the probability distribution of wind- 
speed modulus fluctuations was nearly on a normal curve. The velocity 

field structure formula D(7) for small-scale turbulence vortex areas 
satisfies the relationship D( 7) 7’. where P generally is close to 2/3 
but shows a tendency to increase as stability increases. Below several 
hundred meters, the maximum scale at which the structure function follows 


62 








the "2/3 law" increases with altitude, and generally is several times as 
great as the altitude, In locations higher than several hundred meters, 
the may imum scale at which the 2/3 law is followed is lower than the alti- 
tude, but there is no systematic variation with altitude. In addition, 
they found that the turbulent energy dispersion rate shows sharp fluctua- 
tions. 


Wen Jingeong et 4120 used a platinum wire resistor temperature pulse inetru- 
ment to observe the temperature fluctuation field at 1.7 meters and above; 

on analyzing their observational data they found that the temperature pulse 
spectrum everywhere she $d discontinuities, expressed as a series of dis- 
continuous pulse excit mea which could be divided into “base state stable," 
“base-state unstable” « i “base-state large fluctuation" types. The time 
discontinuity of tur nee also indicated the nonuniformity of the spatial 
structure of the tur ence field. 


In recent years the Acoustic Radar Group of the Institute of Atmospheric 
Physics has used acoustic radar observation data to analyze boundary layer 
atmospheric turbulence chapecterietice and small-scale structure coeffi- 
cients. Lu Naiping et al** analyzed the space-averaged temperature pulse 
spectrum 6 (K)) in scattering bodies at different altitudes (where K, is 
the wave nuber corresponding to the acoustic radar emission frequency) . 
The analysis revealed that in the atmospheric boundary layer §..(K,) is a 
random quantity which has a normal skew distribution, and also Bat sfies 
normal logarithmic distribution. From an analysis of the frequency spec- 
trum of 7 Xo) it was found that in the spectral region from 107! to 


M 104 sec~! there was an energy peak region with a very steep transition 
band between it and the high-frequency region. On a medium scale, for 
either stable or unstable stratification, there is generally cyclic activity 
lasting from several minutes to 10-odd minutes. 


Chen Yanjuan et 412 used acoustic radar sounding data to calculate the 
turbulent structure constant. The calculation results showed that ca had 
rather large fluctuations over time. Analysis of the time-altitude pro- 
file of C= revealed that under stable conditions it had a stratified 
structure, but its values had no clear relationship to altitude. In clear 
~eather, with Light winds and convective conditions the distribution of c2 
showed a longitudinal vertical structure, and its change with altitude 

was nearly regular. Under unstable conditions, the — — — 99 
s(tucture constant showed a change with altitude of the type Cr (z)ocz . 


=4/43 2 


Cy (2 aa + bz (where C 
aand ) are constants). 


is the wind velocity structure constant, and 


ne above observational phenomena make it clear that the temperature pulse 
spectrum and the windspeed pulse spectrum both show fluctustigne. Accord- 
ingly, we cannot view the temperature structure coefficient C2 as a con- 
stant: it too is a variable. This also makes it clear that the vortical 
energy dispersion rate @ which determines C* and the temperature nonuni- 
formity smoothing rate N are both variables. They inevitably affect the 
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temperature ottuciyse formula, the basia of the "rule of 2/3." Accord- 
ingly Zhou Mingyu*’ discussed a revision of the temperature structure 
formula resulting from having both and N being variables. 


Both @ and N are taken as average values in a sphere whose radius ie the 
distance r between observation points M, and My 


é(M,, M,)» | 
wi’ * - eal (6) 

NCM,, M,) 6. | ay 
i — * _ (7) 


On the basis of observations, Zand N both follow the log normal distri- 
bution, i.e. 


Ese, Nes Nyt 


where €, and N. are the geometric means of @ and ¥, and 4 and 4. are 
random Qariabl 8, which follow a normal distribution givefi by thé 
following coefficients: 


= = <n) =0 Diyd= <n) _ “ (8) 
f= <m> °° 0 DCm) =< (nd = Bi 


where 4 and 4, are deviations. 


In horizontally uniform turbulence fields where the atmospheric stratifi- 
cation is close to normal, we can consider that % and W are mutually inde- 
pendent. Accordingly we can obtain 


ccrom) - TN) = © ne a (9) 


V 
a” 
where the brackets indicate mathematicul expectation, a is a constant, and 


MiCy) ==%/@ | We can see from formula (1) that the new temperature struc- 
ture formula which uses 2 and W as variables has an additional correction 


factor Mi(y)}*®” , beyond the rule of 2/3, and the correction factor is 
related only to Zand not to N. An estimate of the correction factor was 
made on the basis of the actual observed values of the turbulent energy 
dissipation rate spectrum: equation (9) “corrects” the rule of 2/3 only 
on a small scale. When 7- 0.01 m, the correction factor is 1.37; 

when 7 - 10 m, it equals 1. 


Liu Zhenxin, Chen Jiayi et al have investigated the atmospheric turbulence 
spectrum. Liu Zhenx ing 24 proposed the dimensionless quantity R, to describe 
turbulence characteristics (Ry = D/v), where D is the turbulent viscosity 








coefficient and v is the dynamic viscosity coefficient), and used ti. « 
dimensionless quantity to determine the general form of the energy trane- 
fer fun tion applicable to each area of the spectrum, then solved the 
turbulen e¢ spectrum formula, obtaining 4 universal solution of the turbu= 
lence spectrum function B(,)! 


ays 1 —666 
* rig Hy "] aly +Qy")} « 


where N is a conetant, W “Aen: @ise the Kolmogorov constant, & is 
the wave number, k. * “(h)" » We "(4)": On the basis of experimental 


results, * ih, - io . Por subinertial regione where —J x 0"), 


BCA) = ole RYE” = oe, (i) 


which is entirely in agreement with Kolmogorov's and Obukov's results. 


in «a similar manner, the microparticle density turbulence spectrum related 
to the atmospheric temperature field and atmospheric pollution was obtained. 
When the above theory was compared with actual measurement results, agree- 
ment was rather good. 


Chen Mayi?? used the theory of similarity to obtain a semiempirical 
formula for the one-dimensional wind velocity turbulence spectrum 544(f) 


Bn) = c,/(1 + 1), ¢,- 207.4 


12 
rs (12) 


where f = nz/U is the dimensionless frequency, fou “ny 2/0 is the 


vimensionless characteristic frequency of longitudinal large-scale turbu- 
lence, and Us is the friction velocity. Formula (12) is in good agreement 
with experimental data. 


in eddition, Chen Jiayi used dimensional analysis to infer from the turbu- 
lent -quilibrium formula the relation between turbulence energy and the 
low-alcttude atmospheric microscopic conditions: 


VU}? = (atte ot) — £1, (13) 
where v. is the windspeed component, a. is a proportionality constant, 
ond & = 2/L where L is the Monin-Obukhov length. Comparison of formula 
(13) with observational data indicates that the calculated value for the 
vertical turbulence energy is in good agreement with observed data. The 
agreement with the horizontal turbulent energy is somewhat poorer. 
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Questions of lower-atmospheric heal transfer generally have been dlecussed 
in terms of the heat conduction formula with an unvarying background field, 
hut many Observations indicate that the etratification of the lower atme- 
sphere changes over time, and when the vertical convection ie rather Strong, 
stratification changes rapidiy, On the baste of thie facet, Zhou Mingyu 
discussed the interaction of background stratification (4) and heat trane= 
fer, and neglecting the step functions and pressure perturbations he set up 
heat tranefer functions which allowed for this interaction, 





ee — wen = Von = NWT 





—8 r) wT (14) 
F 
ow" 1 ” 
.”* 


where 4-4 » & is the gravitational constant, and 7%, ia the dry adiabatic 
gradient. He used the above formulas in 4 numerical computation, whose 
results indicated that interaction of heat transfer and stratification have 
a etrong effect on the former, and in unstable conditions the heat flux 
greatly exceeds that for stable conditions. The results for vertical heat 
transfer were that local atmospheric stratification shows clear changes, 
and ultimately tends toward neutral stratification. 


3. Atmospheric Diffusion 


Experimental and theoretical studies of atmospheric diffusion in this coun- 
try began in the 1960's and currently the Institute of Atmospheric Physics 
and the Nanking University Department of Meteorology have carried out 
separate atmospheric diffusion experiments in the northeast and northwest 
of the country. However, the reason that atmospheric diffusion work has 
been able to develop rapidly has primarily been industrial pollution prob- 
lems. Between the late 1960's and the early 1970's, the Inetitute of Atmo- 
spheric Physics and Institute of Geography, Chinese Academy of Sciences, 
the Weather Bureau and design departments have carried out boundary layer 
observations and diffusion experiments in more than 10 mountain valley 
areas and 7 provinces and municipalities, which provided scientific data 
for the task of safety protection in setting up plants in mountain regions, 
and summarized meteorological characteristice and diffusion laws, for 
mountain areas. 


Diffusion in mountain regions is sore complex than in plains regions in two 
main respects. One is that under the influence of topography (dynamic and 
thermodynamic) the temperature and wine fields of the mountain regions are 
very complex, so that the pollutant transport process is complex and hard 
to describe quantitatively. The other reason is that in mountain regions 
turbulence is not only stronger than in the plains, but is also highly non- 
uniform, and nonlinear effects between different dimensions are pronounced, 
eo that the diffusion process is difficult to handle. 
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On the basis of observations of the atmospheric boundary layer in mountein 
regions, and also of amoke screen tracks and shapes, we summarized tela- 
tions) etween pollutant transport and meteorological conditions,*® which 
has the ollowing characterietica: 


i. Inversion centers (vertical gradient maxima) have an inhibiting effect 
on vertical exchange, At night pollutants flow between the surface and 
the inversion centere (or between two inversion centers), causing 4 pro- 
nounced increase in pollutants downwind, 


2. The complex vertical etructure of wind fields causes pollutants at 
different altitudes to take different pathe, and in certain emal) areas 
there are possibilities for cireulation, 


}. Airflowse across mountains produce lee eddies or subsiding airflow in 
mounte'n valleys, pollutants cannot form complete emoke traile, and they 
are hard to describe by means of models, 


4. Downslope winds, mountain-crossing currents and subsiding valley winds 
cause emoke traile to slope downward so that they may even touch the 
ground. As the maximum density at the ground increases, ite location be- 
comes much closer than calculation resuite from plains area models. 

5. With Light winds, variations in wind direction result in local density 
accumulation processes. 


hecause atmospheric turbulence ie stronger in mountain regions than in 
plains regions with the same degree of stability, mountainous regions’ 
diffusion coefficients are greater than those in plains areas. Three- 
dimensional photography of emoke screens and laser radar observation 
data were used to obtain the diffusion constant o, for mountain regions, 
which was larger than or close to the value for plains regions in other 
countries, while ¢ was much greater for mountain regions than for plains 27 
regions. An experiment comparing mountain and plains regions near Beijing 
found that the values of @ and o, for plains areas were roughly in agree- 
ment with fore. gn values for plains areas, while 6, for mountain regions 
1.9-2.5 ( mes as great ae in the plains and 6, was 2.5 times as great 
for mountain regions as for plains. 


\. the problem of urban atmospheric pollution was raised in the early 1970's, 
oteepheric diffusion research turned from investigation of the laws of 
ehort-cange traneport and diffusion of atmospheric pollution to investi- 
e*cion of medium-dietance transport and diffusion laws for the complex 

der) laver and investigation of multisource atmospheric pollution 


" “a : 
my 38 4 


Dynamic and thermodynamic effects of buildings in industrial regions and 
cities have produced characteristic boundary layer structure and diffusion 
patterns. In order to set up 4 multi-source atmospheric pollution model, 
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in the middle 1970's the Institute of Atmospheric Physics, Seliine Uni- 
versity and other organizations carried out observations of atwospherte 
boundary layer structure and atmospheric diffusion patterne in the Shi- 
jingshan region near beijing. Photographic methods and direct laser 
radar measurement of atrial smoke were used to obtain the atmospherte 
diffusion coefficient.” In addition, wind-direction pulse data recorded 
on atower in an agricultural area near 4 factory area were used to caleu- 
late the atmospheric diffusion coetficient for o distance of 4<5 kilo- 
meters,’ The atmospheric diffusion coefficient for the factory district 
was one stability level higher than for a plains area, and that for an 
agricultural area was only half a stability level higher. This indicates 
very marked unevenness. Accordingly, it is very important to take account 
of unevenness, Moreover, because of topographic and heat island effects, 
with light winds the air flow develope a curved radiating pattern, and 
accordingly account must be taken of horizontal £g%o! jelde. As 4 result, 
Zhang Xifu et al made use of a amoke masse model, They used an 
interpolation formula with wind reading data from eight etations to caleu- 
late the wind direction and velocity for all points in the network. For 
the smoke mass they used the wind directions and velocities for the grid 
points and the diffusion coefficient movement and the diffusion for the 
atmospheric stability level of the moment. The time interval * mat 
satiafy the relationship T= e/U (where e is the spacing of the grid and U 
is the wind velocity). In addition they also derived an area-source formula 
for pollution produced by residential areas themselves, and the calculated 
density was in rather good agreement with observations. For higher winds, 
they worked out a continuous point-source model which took account of 
vertical changes in wind direction and velocity. The results of calculations 
with the model provided data for evaluation of atmospheric quality in the 
area and comprehensive treatment, and for reasonable siting and emission 
standards for new factories. 
In addition, Laboratory No 4 of the Inetitute of Atmospheric Physics ° 
used wind direction pulse data from mountain regions to calculate the 
atmospheric diffusion coefficient o,, and used laser radar to obtain an 
observed value of o,. It found that the ratio Mof the Lagrang and Buler 
time scales in mountain regions wae an average of 5.4, larger than in plains 
areas ($= 4), while # was not related to the atmospheric stability level or 
wind velocity, and within a certain distance (400-700) meters it was also 27 
independent of distance. But the Atmospheric Experimental Technology Group 
used a similar method in a mountain region near Beijing and found » value 

= 2, lower than for a plains region. It is generally believed that 4s 
is inversely proportional to the turbulence, and since mountain turbulence 
is high, 4 should be small. The fact that we obtain different values for 
4 in different mountain regions indicates that the factors determining 
this quantity in mountain regions are complex and require further research. 


Luo X dug ing” has carried out research on the problem of turbulent diffusion 
involving vertical advection and diffusion particle settling effects. He 





discussed diffusion with a nonconstant, continuous point source and with 
absorption effects at the surface, obtaining calculation results which 
agreed “ith observations, 


Deng Yushen et al * have carried out 4 numerical simulation of density 
accumulation processes in mountain regione with Light winds, discovering 
that the equilibrium time is related to wind velocity, atmospheric stabil- 
ity and changes in wind direction, The equilibrium time is between 20 
minutes and | hour, which ie close to the observed value of 40 minutes. 


in addition, Laboratory No 4 of the Inetitute of Atmospheric Phyeice!? took 
the fteld equations for effluent flow as the starting point in investigating 
the laws governing the rise of smoke plumes emitted by smokestacks, and 
obtained a group of conservation formulas describing the average efflux 

flow characteristics. The maximum altitude of a smoke plume calculated 
from the theoretical model was in relatively good agreement with observa- 
tional resulte. The patterns of axial density dilution of smoke plumes 

also can be calculated, but there are no suitable data for verification. 
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APPLIED SCLENCES 


EARTH TIDE STUDIES DESCRIBED 


Beijing DIQIU WULI XUEBAO [ACTA GEOPHYSICA SINICA] in Chinese Vol 23 No 1, 
Jan 60 pp 103-115 


{Article by Fang Jun [2455 0193], Inatitute of Geodesy and Geophysics, 
Chinese Academy of Sciences: “Earth Tide Studies: Their Relationship to 
Earth Science, Astronomy and Space Science." Footnotes are as published) 


[Text] ABSTRACT. The study of earth tides is extremely 
important because they are the only phenomenon in geo- 
physics the forces producing which can be determined in 
advance and which can be experimentally verified. Since 

the first International Geophysical Year in 1957, great 
progress has been made in this field. This article gives 

a brief introduction to the subject, its importance in modern 
science and its achievements. 


l. Introduction 


Every object on the earth's surface is subject to two forces: the attractive 
force of the entire earth and the centrifugal force resulting from the rota- 
tion imparted by the earth. The resultant of the two is called the "gravi- 
tational force." The gravitational) force points toward the earth's interior 
and we call its direction the “vertical.” If there is no interference from 
external forces, the gravity field over the entire earth would be steady- 
state. The external forces in question come primarily from the attraction of 
celestial bodies or changes in the gravitational field resulting from shift- 
ing of the material in the earth's interior. The attractive force of the moon 
and sun is an attractive force that is relatively clearly understood and can 
be calculated mathematically. Because the sun and moon are not equally dis- 
tant from all points on the earth, points on the earth are subject to dif- 
fering gravitational forces. We define the difference between the gravita- 
tional force exerted on the earth's surface by the sun and moon and that 
exerted on the center of the earth as the “tidal force," because it is this 
force which produces tidal phenomena on the earth. Although this tidal force 
is very small, it can produce evident changes on the earth's surface, since 
it can cause the gravitational force on the earth's surface to vary by about 
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0.2 meal, while the vertical can deviate by ae much as 5/10,000 of a second 
of arc, These changes can all be directly measured by modern precision in- 
atrumenta; the most evident of them are the periodic ocean tides, the tidal 
phenomeno «ith which mankind is familiar, The tidal force can be calculated 
very precisely from the masses of celestial bodies (primarily the sun and 
moon, since the effect of the other planete is extremely emall and can be 
neglected), their distances from the earth and their position relative to 

the observation point. Thie is a reliable standard which nature has provided 
for earth research. 


The question of whether this attractive force causes similar effects in the 
solid earth, i.e. tidal phenomena, involves the question of the earth's 
rigidity. In the 19th Century, French astronomers were already aware chat 
latitude changes which they observed were closely related to tides. Almost 
half a century later, in 1863, the Englishman Kelvin discovered from an ana- 
lyeia of tides that the biperiodic tidal conponent Mf was only 2/3 of the 
theoretical value. He recognized that this lose of a third was because the 
land at sea level aleo rose. This was the beginning of the etudy of earth 
tides. After 18 more years, in 1891, the American §. C. Chandler discovered 
that the period of precession which he observed was much longer than the 
natural precession period inferred by Euler; it was equal not to 305 days, 
but to about 14 months. This is the well known "Chandler period.” Later, 
the astronomer S. Newcomb referred this expansion of the prec ssional period 
to earth tides. Accordingly, the study of earth tides has been intimately 
connected with precession since its beginning’. 


2. The Love Numbers 


We described above the changes in the form of the earth resulting from the 
attractive force on the earth's surface from the sun and moon, which show 
that the earth is not a completely rigid body, but has a certain elasticity. 
The current problem is how big an earth tide effect it can produce. We know 
that the tital force is the derivative of the tidal potential. It causes a 
readjustment of the material inside the earth, resulting in an additional 
potential V. This is proportional to the tidal potential W, so that we can 
write 


y=. (1) 


where k is a constant which is determined by the rigidity and density of the 
mate.iel inside the earth. Furthermore, owing to the tidal potential W, the 
eart!)'»s surface rises. The amplitude of the rise is 


nu, = AW/¢. (2) 


thie means that theoretically the rise is W/g multiplied by h. Here h is 
another coefficient which likewise is determined by the rigidity and density 
of the earth. These two coefficients are called the Love numbers’. Based 
on the Kelvin hypothesis, if the earth is a uniform noncompressible sphere, 








where she 


j= 19° 


Here a and @ are the radius of the earth and the gravitational acceleration 
at the surface; aud 6 and \ are the uniform density and rigidity. Accord- 
ingly, we obtain the relationship k = 0.6h. 


If we take 6 = 5.52, a = 6.37 & 108 om, and g = 98 on/eec*, and assume that 

the density is the same ae that of steel, namely uv = 8.19 x 101! cgs unite, 
then k = 0.46 and h = 0.77. If we take vy = 1.5 & iol? ege unite, then k = 0.29 
and h = 3.48. Thies ie relatively close to the observed figures. 


Moreover, there is a third elasticity constant £, which was derived by the 
Japanese Shida in 1912. This is the ratio of the horizontal displacement of 
the earth's surface caused by the tidal force to the theoretical value, i.e. 
the horizontal displacement in the direction of 5: 


ul *— (3a) 


If we place our instruments in the north-south and east-west directions, then 
the north-south and east-west displacements will be 


i 
00° Ss ind ta (3b) 


where © is the colatitude, A is the longitude and W is the gravitational 
potential. For the uniform earth described above, & = 0. th. 


Kelvin's assumption described above is an extremely crude earth model. The 
real earth is naturally much more complex. At the beginning of this century, 
G. Herglotz developed Kelvin's theory by assuming that the density and 
rigidity of the earth's interior are a function of radius, but he still 
assumed that the earth's interior is incompressible. From this he derived 

a sixth-order differential equation, which he could only solve under certain 
special conditions. The density and rigidity distributions which he used 
were based on an extremely simple earth model calculated from the Roche for- 
mula. At that time, because knowledge of the structure of the earth was 
extremely superficial, and computational tools were extremely backward, a 
relatively complex earth model could not be used for research. 


In 1950, the Japanese H. Takeuchi!’ used a density distribution which fol- 
lowed the seismologist Bullen and a distribution of the modulus of elasticity 
inferred from the velocities of earthquake waves, and assumed that the earth 
was compressible, thereby extending Herglotz's theory. He successfully used 
numerical integration to solve the equations. He used a total of six models. 
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Two of them assumed a liquid center () = 0) and came relatively close to 
Observed values. He believed that the rigidity at the core could not exceed 


10"~10°" eo unite, *7* Jeffries and Molodenskiy conducted complex, 
detailed {oveatigationss» 14, The latter made calculations for 16 models, of 
which seven took » «= 0, The results were all relatively close to the actual 
values. The greater the assumed rigidity, the greater the discrepancies in 
the data, One problem worth noting is the ratio of k toh. In Kelvin's 
uniform theory, the ratio is 3/5. But as calculated from the models described 
above, it was quite close to 0.5. This had already been pointed out in 1950 
by the Belgian P. Melchior. 


3. Observation of Earth Tides 


In contrast to &, which can be measured with an extensometer, the abovemen- 
tioned Love numbers k and h cannot be directly measured. The changes produced 
by the tidal foree at the earth's surface include the following: 1. rise and 
fall of the earth's surface; 2. tilting of the earth's surface; 3. changes 
in the gravitational acceleration at the earth's surface; 4. horizontal dis- 
placement of the surface. 


On the basis of formulas (1) and (2) in the preceding section, we can see that 
the ratio of the fluctuations in the real (elastic) earth's surface to those 
in the theoretical (rigid) earth's surface is 


H = (1+k- hi 


obs theor 


where H ""/8 and H 


ob “W/e. From this we can see that 


theor 


observed surface fluctuation 
theoretical surface fluctuation 





yY* "l+ke-h 


Theoretically the rise and fall of the earth's surface can be inferred from 
the difference between the value read off the scale at tidal measurement sta- 
tions and the theoretical value. But the tidal rise and fall does not follow 
the equilibrium tidal theory, so that tidal station readings cannot be used 
infer y. Of course, some long-period tidal components are another story, 
buc it is still difficult to obtain precise values. However, because the 
tilting of the earth's crust is the ratio of the horizontal derivative of tie 
attractive potential to the gravitational force, we can use the tilting of 
the earth's surface to calevlate y, i.e. 


_ observed tilt of the earth's surface 
theoretical tilt 





"=l+k-h (4) 


he tilting of the earth's surface can be divided into north-south and east- 
west observations. Secause h is greater than k, yis less than 1. 


Tilting of the earth's crust can be measured by a clinometer, such as a 
horizontal pendulum. Currently the most accurate and stable horizontal 
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pendulum which can be used in earth tide de -erminations i» the Vem 
(Verbaandert=-Melchior) quartz horizontal pendulum of the Royar belgian 
Observatory. Its accuracy is within 0.0002", But it must be installed 
in a mountain cave 40-50 meters underground to carry oul measurements, 
so as to avoid interference. 


Currently one gravimeter used in determination of earth tides isa the DS 
series of the Askania plant (Weat Germany). Starting with the GS-1ll, they 
have all been usable in earth tide measurements. Currently the company is 
producing the GS-25. Its accuracy is within several microgals. Other 
gravimeters include the American Lacoste-Romberg gravies er and the geo- 
dynamic gravimeter. The ET model of the former (made s,ecially for earth 
tide observation) has been accuracy within 1/10 of a microgal or better. 


The ratio of the gravity change observed at the earth's surface to the theo- 
retical value is designated by 6 and is related to the Love numbers k and h 
as follows: 


. observed gravity change . . 
theoretical gravity change +h = 3/2k; (5) 


6 is always greater than 1. 


If we install a horizontal pendulum and gravimeter in an observatory, by 
long-term observation and analysis we can determine the two coefficients 

y and 6. By substituting these into equations (4) and (5), we can determine 
the two Love numbers h and k. As to the third elasticity constant 4, we can 
use an extensometer to determine directly the horizontal displacement of the 
earth's surface (in the north-south and east-wesc directions), and then com- 
pare them with the theoretical value to determine 2% (equation (3b)). At 
present a relatively reliable value is %= 0.05, which was observed in 1952 
by Sassa and Ozawa. 


Another way of deriving % is to derive it directly from long-term astronomical 
observations (latitude and radius changes). The changes in the vertical ob- 
served in an observatory are fundamentally different from surface tilting 
observed by means of a horizontal pendulum. The latter is tilting produced 
by the tidal force acting on the surface of the earth, while the former are 
tilting of an artificial horizontal surface (spirit level or mercury surface) 
relative to fixed star coordinates, and thus tilting of the actual vertical 
of the observation point relative to the instantaneous rotation axis of the 
earth. The ratio of the actual observed latitude (or radius) changes to the 
theoretical value is designated by A, which is related to 1 and k by the 
relationship 


. actual observed longitude and latitude change 
theoretical longitude and latitude change 








=“l+ke-] (6) 
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4. Expansion of the Tidal Potential: A Theoretical Calculation 


A celeatial body with a mase m at a distance R from the earth (distance 
between ceoncers) exerts at a given observation point on the earth a tidal 
force equal to 


W = om » ( 7} PC con), (7) 


where G le# the gravitational constant, 0 ie the radius vector of the observa- 
tion station, P (cos @) is the n-th order Legendre polynominal, and @ is the 


vertical angle of the observation station. In formula (7) only the second 
order term has a large effect and can be measured. Although the third order 
term is very small, in certain investigations it must be used, but it is even 
more difficult to observe. for the sake of simplicity, here we will only dis- 
cuss the second-order term. Accordingly, we can write equation (7) as 


wre fonb (rare f)= [hous — 


We have extracted a pure constant (the term in brackets). Here GM = 3.986003 x 


2 
10°? om’ /eec’, c is the average radius of the lunar or solar orbit, and a is 
the average radius of the earth. For the moon a/c = 1/60.27 and for the sun, 
it is 1/23,400; m/M is the ratio of the masses of the earth and the celestial 
body, which is 1/81.45 for the moon and 333,432 for the sun. Accordingly the 
constant in brackets is G = 26206 for the moon and should be multiplied by 
0.46051 for the sun. The quantity 0/a is the ratio of the station radius 
vector to the average earth radius; it is a function of position. The quantity 
c/R is the ratio of the average distance from the celestial body to the earth 
to its instantaneous distance, which varies with time. 


If the latitude and longitude of the observation station are A and w, the 
declination of the celestial body is 6 and the time is H, then the angle 0 
is related .» them as follows: 


cos @ = sing@siné + COs @ cos6é cos(H-A). 


Substituting this into equation (8), we obtain 


— he\V pvt 4 J 
we G( SCS) M 4J— (10) 


‘ sin 2y im) Beos Cl A) 7 os’ p cos’ Boos 2H 1)}., 


ere sre are three terms. The firs. term includes only the latitude and 
declination. The forwer varies with the observing station. It is constant 

a given station. The latter changes with the moon's or sun's declination. 
For the moon, the period is 14 days, and for the sun it is half a year. This 
is a zonal harmonic. If we expand further, we can obtain all the long-period 
tidal wave components. 
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The second term has not only the latitude and declination, but also a time 
angle cosine. This is a tesserai harmonic, It includes all diurnal tidal 
components. 


The third term includes the cosine of twiee the hour angle. Accordingly after 
expanding it we can obtain all semid‘urnal tidal wave components. This term 
ie a sectoral harmonic. 


In general, 6, H and c/R in equation (10) are all related to the five astro- 
nomical constants listed below and to the lunar time Tt (or solar time t): 

8, the mean longitude of the moon; 

h, the mean longitude of the sun; 

p, the mean longitude of the moon at perigee; 

N, the mean tropic longitude of the ascending lunar node; 

p', the mean tropic longitude of the perihelion; 

t, the lunar time. 


Moreover we know that the average lunar time T, the average solar time t and 
the sider!al time @are related as follows: 


@=*t+he=t+s. 


Accordingly we can very easily convert the average solar time to average 
lunar time. 


The formula for every tidal component is the sine or cosine of a linear 
combination of these components of the following form: 


hae + bs + ch & dp + ON’ + Ip’). (11) 


where the coefficient before each of these variables is an integer, except 

for a which can be equal to zero (secular), 1 (diurnal), 2 (semidiurnal), or 

3 (1/3 day); the others can be either negative or positive. In order to avoid 
negative values, we add 5 to every coefficient. Moreover, because the direc- 
tion of motion of the lunar node is retrograde, we can let N' =-N. For 


example, 
cos (065, 455) ols = p) 


where a, c, e and f are all equal to zero. 


Again, 
sin (137, 45 cin Cr — 2s + 2h p) 


and so on. 


The above symbols are called the Doodson arguments. 
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Table | qpows several important tidal componente, 
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Key: 

1. Tide wave ), lanar-solar diurnal wave 

2. Argument 5. Solar diurnal wave 

}. Relative amplitude 9. Lunar semidiurnal wave 

4. Angular velocity, per hour 10, Lonar elliptic semidiurnal wave 

5. Source il. Solar semidiurnal wave 

6. «ar diurnal wave 12. Leunar-solar semidiurnal wave 


The relative amplitude refers to the coefficient calculated when expanding 
the equation. To find the actual amplitude, we multiply by the corresponding 
constant. For example, to calculate the tidal potential of the moon, we have 
to multiply by 26,206 em/sec2; to calculate the average tidal height, we 
multiply by 26,206/a, i.e. by 26.7 cm; while the equilibrium tide height pro- 
duced by the sun is equal to 26.7 x 0.46051 = 12.3 om. The above data must 
also be multiplied by the corresponding latitude in term in equation (10) to 
obtain the amplitude at the observation point. The gravitational change is 
the derivative of the tidal potential with respect to the earth's radius, go 
that the base number should be equal to -26206 x 2/a = «82.2 x 10~© cm/sec = 


82.2 microgals. This number must be multiplied by the latitude term in equa- 
tion (10). The surface tilt is equal to 


1 OW, 
ag Of in a north-south direction; 
1 W, 


ages OA in an east-west direction. 


subecitucing into formula (10), we obtain the following (Table 2): 





Table 2, 
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Key: 
1, Component 5. Semidiurnal 
2. Latitude term 6. Base number 
3. Lone period 7, North-south 
4. Diurnal 5. East-west 


Below (see Fig. 1) are curves of some relatively important tidal wave com- 
ponents at different latitudes. Fig. la is the gravity change. The figure 
includes 3 diurnal and 3 semidiurnal components, namely 0. Pie Kis and Mos 


N, and 5. Figs. lb and le show tilt as a function of latitude. The former 


is semidiurnal and the latter ise diurnal. The solid lines are in the north- 
south direction and the broken lines in the east-west direction; all are in 
milliseconds. 
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5. Harmonic Analysie 


The fixed time interval readings (e.g. every hour) of such factors as gravity 
change, tilt change and the like, obtained from obeervational instruments, 

and the joint instantaneous effects of solar and lunar tidal forces. They also 
include inetrument error, indirect ocean effects and the effect of migration of 
material ineide the earth and the like. These data cannot be compared with 
theoretical values. We must separate these observations into the tidal wave 
components of various frequencies discussed above in order to compare them. 

The separation technique must be harmonic analysis. Harmonic analysis of earth 
tides is an offshoot of ocean tide analysis. For earth tides, in deriving the 
theoretical values we @ust use extremely rigorous methods and the constants we 
use must be very precise. in the study of ocean tides this is of no importance, 
and in fact there is no entirely accurate data on the mass of the moon. Some 
wave components have very small amplitudes, but they are extremely important to 
the etudy of the elasticity and flow of the earth's interior. Accordingly, we 
not only need to calculate the theoretical values very precisely, we also must 
to rform a very precise harmonic analyeis of the observational data so as to be 
a.e to correctly separate these components; accordingly we must take account 
of the following problems. 


j e Must use the most accurate astronomical and earth parameters known. 


We must investigate the total duration and individual length of observa- 

ne. Por the six digite of the Doodson arguments, we can see that using one 

» observations we can separate different tidal wave components (first 
ligit) such as secular, diurnal, semidiurnal. To separate components which 


differ by one unit in the second digit (e.g. My» N, and Ly). we need a month; 


for those which differ by two unite we need half a month and so on. For the 
third digit, we need half a year or even a year's data to separate the terms. 
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For example, the wave components listed below are extremely important in 
investigating the effect of movements of the liquid core of the earth: 
") (162,556), ri (163,555), 8 (164,554), K) (165,555), J (166,554), and 


v) (167,555). With » half year's data we can separate " Pie (5, + Ky 
+ ¥)) and Y;) but we need a full year's data to separate K, from 5, and Va. 
The value of 5, is actually very emali, but the effect of air temperature 


and air pressure changes on th inetrumente are based on the period of this 
component. 


3. We must take account of inetrument drift. 


At the beginning of the first International Geophysical Year, electronic 
computers were not in very wide use, and the harmonic analysis of earth tides 
used the traditional ocean tide analytical methods. These were primarily the 
Doodson, Pertsev, and Lecolazet methods. The main characteristic of these 
methods was that they used simple filter coefficients to combine the observa- 
tional data and to gradually separate the wave components of various periodici- 
ties. 


in the middle 19608, the above analytical methods were computerized one after 
the other, and computer calculations were made. But with modern computation 
technology, the preservation of past computation techniques, particularly the 
use of the simple filtering formula based on integers, is quite unnecessary, 
and moreover can scarcely satisfy the constantly growing precision require- 
ments of earth tide analysis}. A. P. Venedikov of Bulgaria has created a new 
harmonic analysis method*". He used a computer to calculate 6 groups of non- 
integral filtering constants 4 and S.. (where p = 1, 2, 3). Every group has 
48 coefficients which are multiplied ty 48 readings taken over 2 days and then 
added together to separate the diurnal, semidiurnal and ter-diurnal components. 


After combination of the 486 readings for each two-day period, we obtain six 
groups of data, two of which are the diurnal wave components (Ky Yiq)s two 


are the calculation of the semidiurnal components Ky ys Yay)» and in addition 


there are two for 1/3 day, in which the subscript 1 indicates sequence within 
each group. 


The procedure given below allows direct computation of the ratio 6 (gravity 
data) or y (tilt data) and the phase lag g. We can set the precondition that 
the changes in 4 and y as well as the lag @ ate extremely emall, and we can 
assume that they are proportional to the periodicity of the tidal component 
(or its frequency); with an analysis of many years’ observational data, these 
conditions can largely be met. in particular, for tidal components whose fre- 
quencies are very close, the ratios and lag values are essentially constant. 


6. The Ratios 6 and y 


In the 1957 International Geophysical Year, the various countries of the world 
carried out large-scale earth tide observation work, and through harmonic 








analyeie the ratios between the actual and theoretical values were found, 
giving 6 and Y. Table 3} shows the value of y obtained from tilt values for 
433,864 hours’ observation with clinometers at 14 stations and the 6 values 
obtained f.om 252,288 hours’ observation with gravimeters at 18 stations. 

Also presented are the Love numbera h and k derived from them and their ratio, 























Table 3}, 
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Key: 


1. Component 
2. Doodson arguments 


Here we have given some diurnal tide component data. The diurnal waves are 
rather strongly affected by movement of the liquid core of the earth. In- 
vestigation of theee tide waves will be of assistance in elucidating the 
nature and movement of the earth's core. In 1966, Jeffreys and Vicente’ +6 
pointed out that the Love numbers h, k and & were related to the tide wave 
frequency w as follows: 


h(e,) = hy + wily Ho (12) 


together with similar equations for k (w,) and ew). This is the so-called 


effreys-Vicente conjecture. In 1972, Pekerie and Accad used a liquid-core 
earth model in calculations; they believed that the Adams-Williamson (1923) 
core density distribution condition 


oe + ipso’ = 0 


one possible condition. The right side of this equation can be either 
positive or negative, i.e. 


he + AAs PCr) * oy. (13) 


when 5 * 0, the density distribution is an equilibrium random — Says sen. 
The variation of the Love numbers with frequency is shown in Table 4} ; 
(6 = 0 or + 0.2). 





Table 4, 
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Fig. 2 gives curves for the Love numbers for a stable lLiquid-core with 
8 = -~0.2 or 0 and n = 2, and shows the resonant effect when the period T 
is equal to 441,700,.... minutes, 


Molodenskiy's theories are basically the same as the Jeffreys-Vicente ones. 
But their calculated results differ considerably! ; 


Lecolazet used observational data obtained with an improved North American 
gravimeter and a Lacouste gravimeter in Strasbourg, France, and &. Brain's 
data from Frankfurt, y. Germany, in an analysis which determined the values 
of 6 » own in Table 3°. The relationship of components Ky and |, which are 


close .o the resonance frequency line is clearly apparent. 
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7. Barth Waves and Astronomy 


In the astronomical Literature we frequently see the nutation formules.°” ad 


nutation in the obliquity 
' 


Ae + V2leosD — 009 c0828 + O'SScon2L - O09 e082 L', 

nutation in Longitude » C15) 
Av dnt = 686 dn® + 00829 — O'Siedn 2h 

 O'OR in 2L' + OOS cing — OOS cing’, 





where 0 is the longitude of the lunar ascending mode; L and L' are the longi- 
tudes of the sun and moon; g and g@' are equal to (L-!) and L-l') respectively; 
and | and [* are the longitudes at perigee of the moon and sun respectively. 
If we convert them into the 5 astronomical coefficients given above, we ob- 
tain: Q* WN, L = 5S, L' = h, and (L-l) and (L' = [') are equal to (s-p) and 
(hep"). The constant 9.210" was determined by Newcomb. Later, at a 1977 
astronomical conference, he proposed changing it to 9.206". 


In 1968 Melchior derived formulas for nutation and tidal potential!2 


Absine = —E > = (A, + A.) sin (Aw), 
; ’ (i4) 


or= ek } (A, = A.) cos Au), 


where — is the conetant 


» ie the angular speed of the earth's rotation (w= 15.046106863 deg/hr); 
‘eo, te the difference between w and either angular velocity w, or w of 


i 
two components symmetrically located on both sides of 4 wo = wW 


‘ee Bete 
and A, and A 


, ate the relative amplitudes of the two symmetrical components. 
“e! \lor used these formulas to calculate an extremely exhaustive nutation 
table including 43 terms. He used two nutation constants, 

N = 9.2100", for which FE = 0.0164120"; 

N= 9.2272", tor which £ = 0.0166427"; 
lf we take the derivative of equation (14) with respect to time t, we obtain 


the change in nutation a8 4 function of time. It contains one term which, 
when Mu = 0, ie equal to a term of tidal wave component Ks and gives the 


precession of the equinoxes, i.e. 
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All of the above activities are investigations of precession, and accordingly 
they have provided rich data tor the elasticity of the earth's interior, But 
Hie problem is extremely complex. 


Euler proved that if the two smaller angular momenta of the earth are the 
same, the axis of rotation will turn about the large and inertial axis, and 
the period will be C/(C-A) times the earth's period of rotation, where C and 
A are the large and the smaller rotational inertia values respectively. On 
the basis of precession of the equinoxes and gutation, thie coelficient ta 
equal to 305 days. Accordingly, the period of the wobble of the axis of rota- 
tion is 305 siderial days; this ie what ie called the “Buler free nutation 
period,” and was derived by Euler on the assumption that the earth is a rigid 
body. This ie not entirely applicabie to the real earth, but before the be- 
ginning of work by the Internationa! Latitude Service, many astronomers took 
part in observational work to verily the 305-day period, without result. In 
1891, Chandler discovered that precession included 2 periods, with lengths of 
1 year and 14 months, and with an amplitude of about 0.1". Later, Newcomb 
pointed out that the reason that the Buler free nutation period was 14 months 
rather than 10 was the elasticity of the earthé, 


Thus the longer period, i.e. the Chandler period, should be related to the 
Love number k. If we assume that the ratio of the free nutation period to 
this period is t/t then we have 


eo (2 1) - 4), 


where a is the flattening of the earth and is equal to 1/298.3, and 


— we “ a) 1/288, 
GM 


If we set k = 0.290, then t should be equal to 440 days. But this also in- 
cludes an ocean effect of 35 days. Accordingly, if the observed period is 
440 days, then the period for an earth with no ocean effect should be 405 
days, equivalent to k = 0.230. This differs rather widely from the results 
of actual observations. 


According to the results of more than 70 years of observation, is somewhere 
between 414 and 440 days. Moreover, the precession amplitude varies from 
year to year and the path is also very uneven: this is the so-called “Chand- 
ler wobble." The reason for this wobble has not yet been elucidated. 


Finally, the earth's rotational speed also varies. Over a long period, many 
scientists have discovered a continuous slowing of the earth's rotational 
speed. For example, from the growth rings of coral it is possible to cal- 
culate the number of days per year in different geological periods, from 

which we can infer the length of the day. Wells found that in the Devonian 
period (3.5 billion years ago) the year had 400 days; in the Triassic period 
(1.8 billion years ago), it had 380 days. Calculated from thege data, every 
100,000 years the earth's rotational speed slows by 2 seconds On the basis 
of ancient historical records of solar eclipses and solar eclipse calculations 
of the last 200 years, we can calculate results which are largely in agreement. 
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Recently astronomical observation techniques and instruments have made con- 
siderable progress, and in particular the appearance of atomic clocks has 
made this work much more profound, The change in the earth's rotational 
apeed othe: than the secular slowing trend includes both periodic and irregu- 
lar changes. The speed change within the year ts +22 sin 2 t = 12 cos2 ¢ 
milliseconds, and the maximum change is 44 milliseconds; the half-year speed 
change ta -6 ein4 t + 7 cos 4 t milliseconds and the maximum value ia 14 
milliseconds. Thies is a relatively long-period change. In addition there 
are monthly and half-monthly changes and irregular ones. 


The problem of the earth's rotational speed can be analyzed in terms of 
astronomical observation data or can be investigated in terms of earth tides. 
Because the earth has a certain elasticity, when the celestial bodies are 
close, the earth's surface rises, with an amplitude proportional to 
y= 1+ k = hj the parts which rise alwaye lag behind the tidal force. As 
& result, the attractive force of the moon produces a torque, causing a 
resistance to the earth's rotation. The size of the torque is related to the 
lag angle k, i.e. is proportional to sin 2k, and is also proportional to the 
Love number k29, According to observational results, the lag angle differs 
with location, being #0.7° (fast) in Western Europe and -1.7° (slow) in Fas- 
tern Europe, while in Central Asia it is -3.5°. But the actual lag any 
© is related to 619, i.e. 

Ssing — 
Scosn = 1 


ianlzée = 


Melchior assumed that k = 1°, so that 2e€%7°. Calculating from this angle, 
we can obtain a result which is in accord with the paleontological estimates, 
i.e. every 100,000 years the length of the day increases by 2 seconds. This 
datum corresporid to 20 percent of the current observed heat flux (if we 
assume that the total heat flux passes through the crust). 
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LIFE SCLUNCES 


MARRIAGE BETWEEN CLOSE RELATIVES DISCOURAGED 
Beijing BELJING RIBAO in Chinese 12 Apr 480 p 2 


(‘Article by Sun Nianlu [1327 1819 1833): "Marriage Between Close Relatives 
Ia Not Good") 


[Text] People of the older generation all know the saying “adding kinship 
to kinship.” Many novels and dramas such as “Hongloumeng," "Zhenzhuta" 
also described many stories about love and marriage between cousins who 
have grown up together. This seems to be a kind of story of an exemplary 
deed. From the scientific viewpoint, this kind of marriage is not good. 
The number of hereditary diseases occuring among children of marriages 
between cousins is higher than that among children of marriages of un- 
related persons. A survey conducted by the World Health Organization 
showed the death rate of babies of marriages between closely related 
relatives is three times higher than that of marriages of unrelated persons. 
Why is this so? 


Human beings carry many kinds of hereditary diseases. Of these, several 
hundred are recessive hereditary diseases. In normal people, almost everyone 
carries five or six kinds of genes that cause such diseases, but the variety 
carried by each person is not the same as that of the other. People 

carrying such disease inducing genes are not affected because of the pres- 
ecee of normal dominant genes. But when two people carrying the genes of 

the same recessive hereditary disease are married, there is a one in four 
chance that these two recessive genes will come together in the offspring, 
will be affected by the disease. 


Therefore in seeking a mate, it is best not to seek a person carrying the 
same (isease inducing genes as oneself. Our nation's marriage laws prohibit 
rlages between persons directly related by bloc’, but marriages between 

close relatives are also not good. Marriage between close relatives 

mainly refers to marriage between cousins. His father and her mother are 
brother and sister directly related by blood. Half of the genes of the 
brother and of the sister directly related by blood comes from their father 
and the other nalf comes from their mother. Therefore the possibility 

that the genes of the brother and the sister may be the same is one half. 
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After the brother and the sister separately marry, their offspring are 
cousins. Half of the genes of the male cousin comes from hie facher. This 
means the possibility that his genes are the same as his father's te one 
half. The possibility that the genes of the female cousin are the same as 
her mother's is aleo one half, as is the possibility that the genes of his 
father and her mother are the same. Therefore, the possibility that the 
genes of the cousins are the same ie 1/2 x 1/2 x 1/2 = 1/8 If in this 
family there are certain recessive genes of hereditary disease, the disease 
will easily occur after marriage. Therefore, in relatively closed-in 
villages in mountain regions, the percentages of cases of dementia, deafness, 
mute, phenylketonurta are all higher than those of normal groups of people. 
Therefore young people should start out from the point of view of genetics 
and eugenics and avoid marriages between close relatives to assure the 
healthy growth of the next generation. 


9296 
cso: 4008 
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LIFE SCiiLNCES 


CONFERENCE ON CLINICAL APPLICATIONS OF COMPUTER SOFTWARE HELD 
Beijing GUANGMING RIBAO in Chinese 24 Apr 80 p 2 


[Text] In order to expand the use of computers in medicine, during the 
last 10 days of March the First National Conference on Medical Applica- 
tions of Computer Software was held in Nanking. 


As modern science and technology have progressed, computers have come into 
wide use in the field of medicine. Computers are capable of taking over 

from medical attendants such toilsome work as management of medical records, 
automatic analysis and reporting of examination results, automated diagnosis, 
automatic monitoring of gravely ill patients, automatic adjustment of medi- 
cine dosages and the like. 


At the conference, an exchange of experience on computer applications in 
medicine took place with reference to computers currently installed and in 
use by medical and public health departments in this country. The partici- 
pants observed an on-the-spot demonstration of the DJS-131 multipurpose 
minicomputer system which has just been set up by the Nanking Command 
General Hospital, and heard a brief and highly stimulating introduction 
to the installation and utilization of the system. At the meeting, nine 
units, including the People's Liberation Army General Hospital, the Institute 
of Military Medicine, the Capital Hospital of the Institute of Traditional 
inese Medicine and the Shanghai No 1 Medical Institute presented 15 
— lalfzed talks which dealt with research results, applications of 
computers in liver cancer, gastric ulcer, supporting diagnosis of gall 
———— liver and pancreatic disease, vital signs analysis and drug 
' ‘s analysis, as well as traditional Chinese medical treatment, and 
casi nagement, all of which were well received by the conference partici- 
pant 


oe cing, thie country's first cooperative network for computerized 
i.-use software was set up, with 38 units participating. 


This conference was hosted by six units, including the Nanking Command 
General Hospital and the Shanghai Computer Plant, with the support >f 
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the General Office of the National Computer Industry and the Rear Services 
and Public Health Departments of the People's Liberation Army. A total 

of 180 representatives of army and local hospitals, universities, computer 
departments, research inetitutes and 99 Communist Party units, partici- 
pated. 
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SCIENTI AT) «6AND SCTENTIFIC ORGANIZATIONS 


SHANGHA] MUNTC (PAL COMMUNICATIONS ENGCINERAING BUCIETY POUNDED 
Shanghai JIRPAN® RIBAD in Chinese 71 Dee 79 p 2 


| JLEPANG RIBAO 21 December report: “New Mngineering Society To Promote 
Modernization of Municipal Communicatione and Transportation, and the 
Adoption of a Selentific Style”) 


[Text] The Shanghai Municipal Commur ications Pngineering Society [0006 
3189 1579 OO74 6699 1562 445) 133) 2585) held ite inaugural meeting on 15 
December in the Hall of Sciences. 


Communications and transportation have developed to some extent in Shanghai 
sinee liberation, but they are etill far from being suited to the needs of 
production and the livelihood of the city's people. For aany yeare the 
people of Shanghai have had « crying need for an amelioration of their city's 
traffic probleme. Various communications and urban construction departments, 
ae well ae epecitalists and echolere in eng’ neering circles, have put forward 
many sound proposals. Now that the communications engineering society has 
been established, it will organize ecientific and technical workers and 
other necessary personnel in dieciplines relevant to communications engineer- 
ing end vill hawe them setively carry owt academic activities aimed at 
developing communications engineering technology, so that they may contribute 
to the achievement of the modernization of the city's communications and 
tranep ttation. 


Municipal Revolutionary Committee Deputy Director Di Jingxiang [3695 2529 5980), 
con@ultant Li Gancheng [262] 1626 2052], and Chinese People's Political 

Corea! tative Conference Municipal Vice Chairman Zhao Zukang (6392 4371 1660) 
vet. among thoee who attended the meeting and addressed the audience. 


& ; Omn 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 


WOTED METEOROLOGIST YE DUZHENG ADMITTED TO THE PARTY 
Beijing GUANGMING RIBAO in Chinese 9 Jan 80 p | 


[Text] Noted meteorologiet Ye Dusheng [5509 4648 2975), delegate to the 

Fifth National People's Congress, director of the Chinese Meteorological 

Society, and « member of the Atmospheric Physice Inetitute of the Chinese 
Academy of Sciences, recently joined the Chinese Communist Party. 


Gomrade Ye Dusheng studied in America during hie early yeare. After the new 
China wae founded, he surmounted rigorous obstacles and resolutely returned 
home to participate in socialist construction. In pursuance of the develop- 
in our country, he hae made important contribut ions 

years, not only through hie research on atmoepheric cir 


aleo through hie establishment of the etudy of climatic data 
numerical forecasting, and he has trained talented scientific 












f four” was emashed, Ye Duzheng found himself possessed of 
tality, and he resolved to dedicate aii of his 
socialist modernization and construction. 





BCIENTin «AND BCTENTIVIC ORGANIZATIONS 


INTTLAL NATLONAL COMPUTATIONAL MATHIDATICS MERTING HELD 
Guangehou WANFANG RIBAO in Chinese 2) Dee 79 p 1 


[NANPANG RIBAO 2) December report: “The Study of Pinite Elemente in China 
Comes Up to Advanced World Standards” | 


'Text| The Computational Mathematics Branch of the China Mathematics Society 
recently hele ite firet annual meeting in Guangzhou. At the meeting Peng 
Kang (7458 1660), 4 research fellow at the Computer Technology Institute of 
the Chinese Academy of Sctences, presented an academic report entitled 
“Wumerical Value Solutions of Finite Elements, integral Equations, and 
Differential Bquations.” The results of the studies discussed in this 

report show that the study of finite elements in China comes up to advanced 


world standards. 


Computational mathematics ie 4 discipline closely related to our country's 
four sodernizations. Finite element method ie an advanced method used with 
electronic computere it has great theoretical and practical significance. 
This method can be used to solve computation problems associated with large- 
scale, complex engineering projects and scientit,. on The use of 
the finite element method in connection with such ae engineer 
projects im the atomic energy field, anaiyees of the strength of aircraft, 
and calculations of the etrese on dame can raise the quality of design end 
eave great quantities of material, 


The Chinese Academy of Sciences, 4 sumber of ginistries and commissions sub- 
ordinate to the Party Central Committee, relewant ecientific research unite 
from every province and 411 gajor cities, specialists from colleges 
ivere(tties, and Profeseore Thao (6992 6078 3574), te 
[i776 5/99 9842), and Thou Yulin [0719 3022 7792)--mere than 200 in 
ali--pari icipated in thie first annual geeting. They exchanged 4 total of 
‘sete, ood Cheee treatices reflect etriking increases in recent years 
_ the quality end range of application of theoretical etudies in compute- 
tional mathematics in China. 
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cso: 4008 








SCLENTIOTS AND BCLINTIFIC ORGANIZATIONS 


GRRONTOLOGY SOCTETY=-The Shanghai Branch of the China Medical Soclety re= 

cent i ye Society (Shanghai Laonian 

Y 0006 3189 5071 6629 1531 2585). Dong Chengiand (5516 2.0 

3809), director of the Internal Medicine t at the Shanghai Sixth 

Hospital; Wang Yougi [3769 2589 5), @ professor at the Phyeic- 
and Research Section, Shanghai Piret Medical College, Huang 
2429 2639), president of Shanghai College of Chinese Tradi- 

Ankun (6762 1344 1024], vice president of Shang- 

were named as advisers to thie new society, 

386), director of Huadong [Bast China) Hospital 

board of directors. [Text] (Hong Kong 
KINWER in Chinese 17 Apr 80 p 7) 


















Molde 


AUTON, None 
ORG, Acheng Relay Viant 
TITS; "Naed Aliey Lapactq~out Mold” 


SOURGE, Guilin MOJU TORGLUN NewS ORTS OF MOLD) in Chinese Ho 1, 15 mar 
79 pp iv? 


AMOTRACT; in 1966, Wea ne Piant began Ww mene 2 @odeie of “out 

mids, YO and orie.unth a wane alter. Te date, & Wtal of 70 sete have been 
ved 
ov 


produced and apet of thea have been weed in » Preetioe tee 
of etee) 












Wat hard aliey @oide have & weeful life 20-90 tiewe that 

theese in Gomme Geers, ne aa, Se oe eS ee lew 
ie mde of Dll ellicon etee) & Wiekneses of 0.5mm. The 

been in use since to date 1,260,000 pieces have 

eotlaated wee Milde should be above 40,000, 
structure dee 

descrived. te 

the structure of 

at present. 

AUTHOR, Hone 


ORG, Shanghai Machine Tool biectricals Plant 
TIT: “B-Shaped Silicon Steel fiate Hard Alloy impact Mold" 


SOURGE, Gullin *OJU TONGKUN NEWS REPORTS OF FOLDS) in Ghinese Ho 1, 15 Mer 
79 pp 7-10 


AD wWACT: The 


te | ..00,000 plates, 
of tee molds have not 
ing to related liters , Uneee factors include mainly abrasion, fatigue 
sfheetoe. Beelde lene upeful life, the hard alley mide aleo have 

- myperties, of 
erla.e ea@ variations 











of \mprowing these molds le reported. 








AUTHOR, ZHANG Bhengalu (1728 297) ove) 
ORG; Designing Office, Ai'an Plant, Pieet Minletey of Nechines 
TITLA: “Preelelon lapact Mold veel ening” 


SOURCE, Guilin MOJU TONGKUN MDLUS) An Chinese Ho 1, 15 Mar 
79 pp 11-28 


ABSTRACT, The designing process of pre ision lapact mide te discussed in the 
1 (1) Major factors of designing, \noluding the determination 
> Cae « tne parte te be formed, the lubricating 
» Computation of pressure, and selection of equipment, etc. 
f work load and othe: properties. (3) Various types of 


mold and Ueir etruc\ures, Drawings are included Ww compare 
etructuree of various complies @ de. 














ORG, Wunl Mold Toole Piant 
TITLA, “Designing and Manufacture ©! Precision lapact Mold Pras” 


nae. pie G2 GaSS Ya PORTS OW MDLOB) in Chinese No 1, 15 Mar 
PF 








AVI) «4 fone 


ORG, | oh Designing Group, Shangie) Aianfeng bleetrical Plant 
TITMA, "Treee=inwOne and Three -net-omooth Compiles Molde” 


SOURCE, Gel. in MOJU TONGKUN (EWS HEPORTS ON MOLLUS) in Chinese No 1, 15 Mar 
79 pp Red 


ABSTRACT, For dynamos, the slater and rolor require « high degree of con- 
ceontricity, the grooves suet be identionl, and the groove space suat be even, 
elo.) Uhertfere, molds musl be epeclaliy designed te produce thea, The etruc- 
turee of hese @pide are further dete ty the quantily of each bateh of 
\ron coree to be produced. According bo reference literature, the United States 
wae tne firet to adopt the method of adding air-gep ring to the etep-advance 
mid to te the entire process of forming Whe rotor iron core. ip view 

of thle epeed | -out process, whatever of complex @old used 

with ordinary preee will not bring the Qhinese aan ure procees to the ad- 
vanced stage. in i972, the group successfully made 2 types of complex molds 
for the purpose of forming invermediate and emall dynam iron cores, 
are offered in the paper ae possibile (raneitional structures 
of slileon etee) roll mteriais and other conditions become more favorable. 












AUTHOR, LIU Shushan | 049) 2865 1472. 
ONG: Tool Designing Group, Changehun Municipal Dynamo Piant 


TIT, “Improving iaput Mechaniae of the Gomplex Mold for Small Dynam 
Stater” 


SOURCE, Gullin MDJU TONGLUN NEWS BEPORTS OF MOLUS) in Chinese Ho 1, 15 Mar 
"9 pp 15-36 


Am ACT, The major product of Ohangohun Municipal Dynam Plant is emall and 
med’ un eiee A.C, generators, with emall @)namos in the largest quantity. 
The orteina) design of the compiles wid for forming the stator was satisfactory 





eo f + es the product quality we aoncemed, but the and output boards, 
Ue towemiesion rod, and the cover heave to be constan replaced due to de- 
‘orm’\.:. The regular repaire were costiy and time consuming. The author 


'( om) eo gure mde some laprovements to the structure of 
“ & procedure of adjusting the input board as the 








f the wld is 
~aring out. These laprovements euocesefully overcame the original probleas. 
The original structure of the mold and the laproved structure are explained 
with drawings depicting Ue changes. 











AUTHOR, None 
ONG; Mold Machine Shop, Ghangehene «© clrioale Firat biant, dumyi 
TITLA: “Punch Pressing Holiow fart.” 


GOURGE, Guilin MOJU TONGKUN [NEWS M@ PORTS ON MOLDS) in Chinese No 1, 15 Mar 
79 pp 3-49 


ABSTRACT, The Changeheng Electricais /\ret Plant evucoeeded in trying to make 
the DYTL) high voltage proeeure regulating ewiton, It Le an advanced design 
with relatively complex structure. ‘oet of the parte require very iittie 
milling. Thie ie a: advanced product of the 70's, The punch pressed parte 
of thie product include several holiow parte of high precision requirements, 
They formed the major problem in the designing process. Following studying 
reference literatures and consulting Shanghai Switeh Plant, the Mold Specialty 
of Shanghai Municipal Sclence Association, the 530 Teaching and esearch Group 
of Ghan@al Jiatong University, and others, the plant finally succeeded in 
making these hollow parte. The work procedures and the structures of these 
hollow parte are described. 





AUTHOR: FENG Chunlan (7458 2504 5695, 
CHENG Yixin (2110 0308 2h25” 


ORG: FENG of Shanghai Instrument Stee. Mold Plant; CHENG of Shanghai 
Electrical Instrument Plant 


TITI£Z: “Designing of Gylindrical Positive and Reverse Pulling Molds” 


SOURGE: Guilin MDJU TONGKUN | NEWS REPORTS ON MOLDS | in Chinese No 1, 15 Mar 
79 pp 43-47 


ABSTRACT: A set of complex mold ie adopted for the design to acoomp ish m- 
terials input and positive and reverse drawing in one operation. Although 
the structure of the @old (6 mther complicated, the labor productivity is 
twice as high as the sulti-step process with simpler molds. The reduction 
of one intermediate annealing procedure reduces the cost of production. if 
pneumatic device is added to the mold. the product may he a@oved within the 
work region to make the realisation of automation easy. The authors used 
the mold to draw copper te and steel plate, the parte produced proved 
eatiafactory in both cases. 
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AUTHOR: WANG Shijun | 9769 491) 0689 | 
ORG, Tool Departeent, Second Automobile liant 
TITLE, “adjusteent of Gable Bar Continuow Meld" 


SOURCE, Guilin MOJU TONGKUN (NEWS REPORTS OF MOLDS) in Chinese No 1, 15 Mr 
79 pp ¥6-50 


ABOTRACT, The Second Automobile Plant ueee the continuous @old structure 
to form euch parte as the cable bar, The process of cutting notohes, punch- 


ing holes, bending, ete. ie arranged in one operation. The punch aold ie 
of 6 mite to forse 2 rows for continuow production. The materia) 








AUTHOR: None 


ORG: Guwangehou Automobile Manufacturing Plant 
TITLA: “Simple Drawing Mold" 


SOURCE; Guilin MOJU TONGKUN (NEWS MEPORTS ON MDLDS) in Chinese No 1, 15 Mar 
79 pp 5Si-53 


ABSTRACT: Among the cold punched parte of the automobile body, the fender 
requires the most pulling. At present, the Guangshou Automobile Manufactur- 
ing Plant does not have « dual aotion press. I yy Arcy Ar 4: 
mold structure to forms the drawn fora. Such also the case with the 


curve. in 2 separate parts, this paper 
theese parte satisfactorily 
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AUTHOR, CMBN Denghow (7115 4098 vee 


ORG; Slvanghal Navigation ineteuwen = ian 
TITMe; “Polyasinoester Thin Plate mpect Moid” 


SOURGE, Guilin MDJU TONGKUN | NEWS MEPORTS ON MOLDD in Chinese No 1, 15 Mar 
79 pp 59-56 


ABSTRACT; In meter manufacturing, ‘bere ave often punehed parte of a thick- 
ness of 0.0-0. Jam. The material ie often thin and soft white the finished 
do not permit rough apote. The Shanghai Navigation inetrument Plant 
been weing steel mold to make these parte. The weeful life of the mold 
was very short while the producte were ieee than eatiefactory. arly in 
1975, the author and colleagues experinented with and made a eet of poly- 
aminoester rubber concave mold. The wet ie only 1/3 of that of the etee) 
mold. The between the concave and convex molds ie self adjusting w 
produce of various designated thickness. The structure and the aa- 


jor properties of the polyaminoester mid are given, 








AUTHOR: ZHANG Huacheng 1726 76 6. 
ORG: Shanghai Powder Metaliurgy Pier 
TITLE: “Powder Metallurgy Materia) ogwheel Moid” 


SOURGE; Guilin MDJU TONGKUN (NEWS M@PORTS ON MOLDS) in Chinese Ho 1, 15 Mar 
79 pp 57-59 


ABSTRACT: Powder metallurgy is new work process wiring little or no 
milling. The technique can be used to make many materials, such as 
foam mterial, hard alloys, vaccum sterial, thermal resistant material, et>. 
which cannot be aade with ordinary techniques. Many machine parte oan thu: 
be made directly without forging, milling, etc. The technique of powder set- 
tallurgy is from aolds, and parts of complicated shapes often 
cannot be made with this technique due t difficulty of making precise molds. 
Following repeated experimentation, the author and colleagues successfully 
designed a wrk of producing slanted cogwheels with an automatic hy- 
draulic press. structure of the mld and the procedure of working the 
negative mold to insure the precision of the cogs are briefly described. 
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AUTO", None 
ORG, Shanghal Switeh Plant 


TITMA, “Oxperi@ent of Round Hole Punch Material Separation Property” 


SOUNGE, Pullin MOJU TONGKUN [MEWS REPORTS ON MOLDS) in Chinese No 1, 15 Mar 
79 pp 99-61 


ABSTRACT, In the past, foreign literatures were often weed as the basie for 
calculating the capacity of the punch mold to be separated from the formed 
product. In these literatures, factors of —_ ~ and boumdary are taken 
inte consideration but not the sise of the gap. in actual production, the 
authors discovered that aside fros the punch Pee ure and the eise of the 
edge, the ability of the positive mold t @ ject the finished product ie also 
related to the gap, the lubrication condition, eto, This pare re 
experiment with 1,2, 3am thick steel ple , 6 different oo on 
widthe of Bovmdary to produce data of 450 , in 
and a grapn for plotting the product ejecting ability coefficient ourve are 
included. The etructure of the punch mold used in the experiaent ie dee- 
cribed . 





different 





AUTHOR: None 
ORG: Stanghai Electrical Meter Plant 
TITLA: “Analyeis of the Quality of the Impact Cut Profile” 


SOURGE; Guilin MOJU TONGKUN (NEWS REPORTS ON MOLDS) in Chinese No 1, 15 Mar 
79 pp 62-66 


ABSTRACT: In the process of impact cut, there are the 4 stages of elastic 
deformtian, plastic deformtion, crack occurrence and development, and 
breaking and separation. The cross section cut surface is composed of the 
4 parte of round cormers, smooth cut, rough cut, and bristly. in order to 
clarify the quality factors of the cut surface, the condition of 
received by the cut surface in the punch cut process is analysed. 
sulte of the analysis are reported. 


z 
fi 
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AUTHOR, None 
ORG; Shanghai Switeh Fliant 


TITLZ, “Sxperiment Values of Geom tric Measurement of Sorew Thread Following 
Turning Technique to Thin Out the bdege” 


— Guilin MOJU TONGKUN (NEWS rorre ON MOLDS | in Chinese No 1, 15 Mar 
79 p 6? 


ABSTRACT; In the sorew hole of punched parts, the technique of tuming the 
edge to thin the thread is commonly adopted to increase the length of contact 
of the screw so a8 to increase the tightening property of the prodwed part, 
while reducing the weight of the par’. At present, data concemming the geo- 
metric geasurement of the treated hole are rare, while informtion on the 
subject in related litertures doen nol aiways agree. As a result, the de- 
signing of products and .ne designing of the mold are often not wiforn. For 
the purpose of overcom.ng such an unreasonable phenomenon, an experiment was 
22 out in 1974 to aoguire factual data. Results of the experiment are 


reported. 









AUTHOR: None 
ORG: Departeent of Production Procedure, Aiangtan Dynamo Plant 
TITLA; “Adopting large Gap for Impact Cut of Black Metal Materials” 


py Guilin MOJU TONGZUN [NEWS REPORTS ON MOLDS] in Chinese No 1, 15 Mar 
y 


ABSTRACT: ‘The sige of the gp in the punch cut procedure directly affects 

the precision of the product, the quality of the cut surface, the sise of 

the punch force, and the wear property of the mold. Before 1964, the gap 

had been determined avcording to related data published by the Soviet Union. 

proved that these data are basically satisfactory 

metals. When these values are used to punch cut black 
to be too email, however. The concave and convex 

the mold appear to be not completely aligned to cause a second cutting 

the quality of the cut surface. For this and 

redetermined for processing parte made of 

are 1 












AUTHOR: None 
ORG; Departeent of Froduction Procedures, Alangtan Hynamo Hant 
TITLA: “Presse extension of Curved Rotating Body” 


SOURGH; Guilin MOJU TONGZUN | NEWS KEPORTS ON MOLDS] in Chinese No 1, 15 Mar 
79 pp 69-70 


ABSTRACT; The process of punch extension to produce curve. rotating body is 
very different from using the same process to produce cyl. cal bodies, The 
gradient increases as the curve line rises so that the material of the oon- 

cave part of the aold becomes less stable and wrinkles may easily ocour. This 


paper reporte a etudy of the work procedure for the primary purpose of pre- 
venting the ocourrence of wrinkles in this work procedure. 


AUTHOR: Ld Shiben (2621 4311 2609] 
YANG Yuying (2799 3768 5391 ] 


ORG: Both of Harbin University of Engineering 


TITIA: “Analysis of Repeated Pulling Deformation of High Box Shaped Articles 
and Calculation of the Work Procedure” 


SOURCE: Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS] in Chinese No i, 15 Mar 
79 pp 70-76 


ABSTRACT: When the relative height, H/r, of the high box shaped article ex- 
ceeds the maximum height for one pulling operation and the product sust be 
pulled several tises to accomplish the desired depth, the deformtion 
characteristics are not the same as thoseof a cylindrical product being re- 
peatedly pulled, neither are they the + Ay 4+ 44-46 yy 
& ng pulled only once. The key problem is the transitional shape and 

of the intermediate steps. This paper explains the principle and method “ne 
calculating these values. Several other related problems are also extensive- 
ly discussed. 
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AUTHOR, None 
ORG; Shanghai Ainghuo Moid Tool |.ant 
TITLZ: “Forming Brass Decoration by Punch Freas and the Work ) xocedure” 


SOURGE; Guilin MOJU TONGXUN | NEWS REPORTS ON MOLDS | in Chinese No 1, 15 Mar 
79 pp 76-80 


ABSTRACT; The brase ornaments are designed Ww decomte the windows of Chair 
man MAO's semorial. After the Shanghai Ainghuo Mold Tool Vlant received the 
assignment, the party branch immediately organised a team to desio and pro- 
duce them and they were completed in 22 days, after struggling day and night 
to take care of this responsibility. The process of designing, forming, and 
producing these ormaamntethrough punch press are briefly reported in the pa- 
per. There are photos and drawings describing these ornaments. 


AUTHOR: WU Shidun | 0702 6108 1906. 
ORG: Northwest Industrial University 


TITIZ: “Ways for Cold Press Molds t% iose Effectiveness and Measures to 
Prolong the Useful Life of Molds” 


SOURCE; Guilin MOJU TONGXUN | NEWS REPORTS ON MOLDS) in Chinese No 1, 15 Mar 
79 pp 81-92 


ABSTRACT: There are aainly 4 waye with “MAeR gold press M168 may iooe their 
effectiveness, including abrasive wear, plastic deformation, fatigue, and 
breakage. Following a discussion of these 4 ways, the paper proceeds to ex- 
plain, in separate sections, damages to the convex mold and the causes, and 
damages to the concave mold and their causes. The paper concludes with a 
section explaining some effective measures for improving the useful iife of 
molds. 





AUTOR, None 


ORG, Kalfeng Trector, byname, and Biectrical inetrument Plent; sheagehou 
lnetitule of Mohinery 


TIT, “Gold Presse of Starter Geare” 


SOURCE Gaitn Oe Te [MS MELAS] tn Chtanee Me 2, 9 tas 
79 pp 91 





AUTHOR: YUAN Sirong | 9919 2608 2897 } 
YAN Youtan 0917 3085 9952 


ORG: Both of Ganehow Gonnecter and inserter Plant 



















TIT, “Investigation inte the Realiaation of High Speed Production in 
Pressure Porming of Phenolic Piastice” 

SOURGE, Guilin 0/U TONGKUN (MEWS BEPORTS OF FDLIB) in Chinese Mo 1, 15 Mar 
79 op 107-11) 

ABSTRACT, 0 ee, ee OS 
techrique to form thermal solidifying plastics, but at present remain 
SF ee ES SL ae ee ee 
being weed With the latter tecmiques, tne aolds are heavy, with aany @- 
nual steps. The work le slow, te rate of waste ie high, and the pow- 
er aod isber consumption le very great. realising aold 
oeparation inside the mohine autom . Th 
paper includes drawings to preesee 
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Molde 


AUTHOR, Sone 


ORG, Departwent of Selence and Teohnoiogy, Neel Feine Automebiie Plant; 
yorge Vreee ‘eaching and Meeearen Office, Nefel industrial University 


TIT, «"“Porming Meld for « Lange Gover of ivon and Wood otrueture” 


SOURGE, Guilin NOJU TONGAUN | NEWS ABPORTS OF FOLDS) in Chinese Mo 2, 15 Jun 
79 pp iv? 


ABOTMACT, Wefel Peine Automobile Plant hws been 
F150 Jianghuei Model, since 1970, The siee of 


laree. It had been produced y « 







ing process, related experience 
Aviomoblle Plant wae learned. 

operetion, the quality of the products 
cover and Ue mold are explained, 


AUTHOR, None 


ORG: Punch Preee Group, Fifth Machine Shop, Ghangohun Optical Machinery 
inetitute 


TIT, “Preeleion Graduation Punch Prees of Multi-grooved Plates” 


—3* Guilin MOJU TONGKUN (MEWS MEPORTS OW NOLS) in Chinese Bo 2, 15 Jun 
pp 2-4 


ABSTRACT, Se gee Se ee 0 Re < Oa E> S ate 
eTacuation punch preee a--~p 7-7 ~ 1h and ro- 
tors, «ith relatively bh requireannts — of the grooves. 
The gro have made laprovemente t© the graduation device of 
mold tools many timee to cause the graduation precision producte 
\novemetngi better. At present, the acoumulated error of graduation of 
prodoete Wee been reduced te 20 afc, more than 10 tiees better than when 


grow wok Une firet euch aseignment. Thie paper reporte their experience 
thie continuows process of laprovement. 
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ORG, Departeent of Meohanios, Ai'an bieotrloes Meolifier 


TITMA, “A Study on Rubber Meide” 


SOURGE, Guilin MOJU TONGKUN | MEWS M)ONTS OF MOLDD | in Ghinewe No 2, A5 Jum 
79 pp &5 


ABSTRACT, Velng rubber te @ake 10 Wo) le fot 6 few Oreation, bul We 
rubber ie seldom weed becawe of ite poor Viecosity. it wee not 
ti eo-called “fluid steel” polyasinoester rubber became avaliable did 
ae &@ mld mierial. in electriogn) induetrles, certain 
tele are often very Wins Ue S4liey core plat of @i- 
Riectrioad Meotifier Plant ie one of thoee, 
very and le very difficult 
replace Ue mele) Goncave mid, the 
mp ie eligineted. The structure 
economic effecte are reported. The 












AUTHOR, TANG Mingli O76) 249% Oop 

ORG: Ai'an Meter and instrument fisn' 

TITLA, “Hew Type of Small Hole Punch Mola” 

GOURGE, Bullin MOJU TONGKUN (NEWS REPORTS OF MOLDS) in Chinese Ho 2, 15 Jun 


79 pp 6-7 


ABSTRACT, Gomparing with Grilling, ‘ne punch press technique 

email holes ie such gore economiasliy effective. The so-called 
refer to the ratio between the diameter of the hole,D and the 
article t. if D/t € 1, it ie & emi) hole, and 

























AUTHOR: WANG Cheng _ 3769 2975) 
OMG, =bhenyana Lew Voltage owlteh Friant 
TITMe: «6 eekan Of Complies Meld Steveture” 


a, edits 10/0 TONGKUN NEWS RAYORTS OF MDLAE) in Chinese Bo 2, 15 Jum 
pp 


AMSTMACT; A 
e4, wit it 
forming, dept pulling, 
paper dlecuseee the conditions ad i  — Ay 


a ae 80 0 as OO SO Gy SS eee. oD a> 


, and bending gay be accomplished at once, This 
id should te ioe 























and ehould te economicniiy feasible. m jor portion of 
te i mid etrvcturee 
duced god in production practice. 


all the molds wider consideration. 


AUTHOR, YANG Changehun (2799 7022 7311) 
ORG, Jilin Jiangbel Machinery Plant 
TITIA, "Herd Alley Gold Press Mold Tool” 


SOURCR, Guilin MDJU TONGKUN NEWS HEPORTS OF DLO) in Chinese Bo 2, 15 Jun 
79 pp 1}-20 


ABUTRACT, The possibiiity of met yer? -4+4+4+*-y Y 
ty the condition of the wols. 

mid tool — — 
it e\eo recelwes extremely large 

when Ube wit force ie gree * 
——— efi] ouffer an 
Ks gy p SA yy te 
conditions. If hard alley ie weed 
© mike the concave mold, the aold 

ed. Thie paper explains the properties 
their vee in mold Gesign, the Geeigning 
molds, and calculations and analyeie of 
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AUTHOR, LIU Wenbae (O69) 2ee9 O20, 
ORG, Stale~pereted Alinaing inetrumen’ fant 
TITiA; “Application of Poiyasinoester Mubber in Siapie rrecieion Punch Moide” 


SOURGE, Gubiin MOJU TONGAUH | MEWS MPONTS OF MOLAR kn Chinese Ne 2, 15 Jum 
79 pp 22-2), 5 


AbeTMACT, Thie 






ft introduces te ecaperience of Une pliant in incorporeting 
rf and We 45 eter) for making We mid Wo) for ite ae 
. Gmail beaten productions have proved the superiority of te 


-t bP ba, kb ft 8 ny work 
fr fubber and epecial oharmcterieticoe of the mold 
with thie rubber are discussed. 












TITMA, “Teaneformer Pramework Step-edvance Mia” 


SOURCE, Guilin MOJU TONGKUN | NEWS Mi ORTS OF MDL) im Chinese Bo 2, 15 Jun 
79 pp 26-25 


There are transformers of many specifications but everyone of Uea 
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AUTHOR, WANG Brenan | 769 7ROL Le 
ORG, Ganga Sound Mecorder Fiant 
TIT: «"Ooud Mecorder Magnetic Fiekup iron Gore biate Meid Tool” 


~ pow Guilin (JU TONGLUN | We MEYORTS OF NOLO) in Chinese Ho 2, 15 Jun 
pp 


ADOTRACT, In the production preeeee of sound recorders, Ue magnetic plokup 
ie relatively Giffioult and complies to aake, while the quellly of the recorder 
we « large degree | Ut of Ue magnetic pickup. The 
Wanghal Sevnd Mecorder Plant hee been making sound recorders for @ore than 20 
to thie day, probieme conceming mking the iron core plate mid 
compleleiy resolved. The designing and manufacturing procedures 
re plate @ id tool are desoribed, salongeide the outstanding pro- 
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AUTHOR, QHANG Zhengxiu (1726 297) G208) 
ORG: Design Division, Ai‘an "eter and instrument Factory 
TITMA: “Steveture of the Horigontal Motion of the Gold Punch Mold” 


SOURCE, Guilin MOJU TONGKUN MeWS REPORTS OF MOLDS) in Chinese Mo 2, 15 Jun 
79 op 26-% 


ABSTRACT: in the process of punch prees of sheet material, horigontal ation 
ie required simultaneously under many conditions to proceed with horisontal 
or even block movement even in the direction opposite to that of punch press 
te complete the work. in majority of the cases, certain accessory devices 

















AUTHOR, GUD Puyuan (675) 4995 Wo). 
ORG; Mianyang ?.0. Box 204, Sichuan 


TITIA: “Gpring Preseure Type Smaii convex Noid Cover” 


SOUR, Guilin MOJU TONGAUN | NEWS MIORTS ON NOLO) in Chinese No 2, 15 Jum 
79 pp 35-3 


ABSTRACT; Gmall holes with a diameter of ima are commoniy required in the 
cold puneh article while the mterial is 0.2-0,4mm in thickness due w pro- 
duct requirements, These holes give coneidemmbie trouble in the @oid design- 
mp ond Sip enantio . The convex mold hae @ emall diameter and 

t elasticity and vibration and other factors often cause it to break or 
suddenly. The author and coleagues have experigented with many reforms 
to overcome these problems but the reeulte have never been completely satie- 
factory. At present, a type of spring pressure email convex mold cover is 
ae tested with preliminarily good resulte. The structure of this cover 








AUTHOR: LI Aumtang (2621 8115 1016— 
ORG: Yiyang City Radio Materials Piant 


TITLE: “Arrangement of Gonvex Mold of Punen Mold #ith Set Distance Side 
Blade leap Step” 


SOURCE; Guilin MDJU TONGAUN NEWS REPORTS ON MDLOS) in Chinese No 2, 16 Jun 
79 pp 36-37 


t distance side blade leap step oan accurate- 
rial supply step distance and has high pro- 
easy t© realise punch presse automation as 
ften adopted for making medium and em) sised toin 
reasonabic arrangement of materials has been deter- 
assesbly, the strength of the con- 
1 should te considered. The m jor 
r discusses waye of arranging mold toole for punching 
more than one cle in a single operation. 
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AUTHOR, WANG Zhilin | 9769 57 265) | 


ORG, Shanghai Zhongya Radio Components Plant 
TITMA: “Multi-procesees Gompiex Mold” 


sae, Guilin MOJU TONGAUN | NEWS MEPORTS ON MOLDS} in Chinese No 2, 15 Jun 
v 


ABSTRACT; The condenser produced by the Zhongya Hadio 
quires 4 precise case cover. The author and coleag es @ complex 
mold to complete the 4 work processes of extension, punching 2 holes, turm- 
ing raleed edges, and cutting. Production of covers of variow: epecifica- 
tions has been carried out with the mold. The complex mold has 
succesafully reduced the number of and workers and at the ease tine 
has gvaranteed the quality and production safety. The structure of 
the complex mold and ite operating procedure are given. 


— Plant re- 





















AUTHOR: GUD Puyuan | 6751 4995 3293) 
ORG, Mianyang F.0. Box 206 


TIT: “baxtending-Contracting Style Guiding Head Design” 


SOURCE, Guilin MOJU TONGKUN (NEWS REPORTS ON MOLDS) in Chinese No 2, 15 Jun 
79 py, * 


ABSTRACT; The guiding bead of the aold described in the paper ‘toes not in 
fact extend or contract. The convex @old fixing assembly is in 4 floating 


state, however. Through epring aotion 
to accomplish the 


mid rises and falls oon 
the guiding head in the vex mold. The theory of this aovement and the 
4 


aon 
design of the mold tool are explained. 
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AUTHOR; Ni Jianhua | O242 1696 5476. 
ORG; Wu County Luoting Galvanised iron flant, Jiangeu Province 
TITIZ:; “Simple and Precise Bar Material Jhear-out Noid” 


SOURCE; Guilin MOJU TONGKUN | News W)ORTS ON MO Ls | in Chinese to 2, 15 Jw 
79 pp 0, 25 


ABSTRACT; Based upon the theory of deformation ocourrence when a bar-shaped 
materia) is sheared and cut, thie paper introduces an open style precise 
shear and cut @old tool for bare or sticks. The mold tool is simple and 
highly efficient. The theory of shear-out deformation and the structure of 


the mold are explained. 


AUTHOR: ZHOU Qingoheng (0719 1987 2052 | 
ORG: Hangehou Radio Sixth Fiant 


TIT: “Tightening and tdge Cutting Mold” 


—5*8 Guilin MOJU TONGKUN [NEWS HEPORTS ON MOLUS) in Chinese No 2, 15 Jun 
‘ 


ABSTRACT; The casing for the thick fila cireult produced by the Hangshou 
Radio Sixth Plant is formed by oold press of soft aluminum. Due to the 
metal flow deformation produced by the squee and pressing action, the 
edges are not even. They gust be cut before the product meets the requred 
sise. A eet of mold is therefore designed to tighten the product and cut 
the edges. The design, the structuré, and the performance of the mold tool 
are explained. 
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AUTHOR, WANG Shi jun , 9769 4911 0689 | 
ONG, Department of Tools, Jecond Automobile Body blant 


Title: “\leprovem@ent for The Jowew of the Material Drop beard” 





SOURCE, Guilin MOJU TONGLUN (NEWS REPORTS ON MOLD) | in Chinese No 2, 15 Jun 
p “2 


AROTRACT,; The seorew of the material drop loard in 4 punch mold is t& tightly 
fix the material drop board. Due to the fact that structurally, it ie a fae- 
tener, it often becomes loose after @ long period of vibration under exces- 
sive pressure, Jometines, accidents aay even coour when the sorew comes off, 
and the mold, the equipment, or the worker may suffer damage. Thies paper 
describes a method of improving the sorew structure to prevent it from be- 
ing shaken loose. The measure was originally introduced in a Japanese 1i- 
te rature. 


AUTHOR: LIU Shushan _ 049) 2885 1472 | 


ORG, Departeent of Work Procedures, Ohangohun City Dynamo Piant 
TITLA,: “Gentral Guide Pin of Small Dynamo Stator-rotor Piate Divider” 


SOURGE; Guilin MOJU TONGKUN NEWS REPORTS ON MOLDS] in Chinese No 2, 15 Jun 
79 p 4) 


ABSTRACT: The small dynam JO_}6 atater-rotor plate punch press procedure 
is divided into 3 steps, The foll or sheet material ie first cut into ; 
Holes are then punched in the strips in 2 steps. in the third step, the 
hole is used to fix the position to separate the stator and rotor plates. With 
. @@parate drawings, ee Se > Se eS ee eS 
original design which is loult to operate and produces a large amount of 


waste products, and the laproved design which has obviously eliminated many 
problems. 
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AUTHOR: TIAN Mengehi | 9944 1125 1995) 
ORG; lectrical Car Repair and Asseabiy flant, Wushun Bureau of Mines 
TITIA: “Wire Fitting No Waste Gontinous Mold” 


SOURCE, Guilin MOJU TONGAUN | NEWS REPORTS ON MOLDS | in Chinese No 2, 15 Jw 
79 pp 4,49 


ABSTRACT; Wire fittings are emall parte of which « large quantity ie needed 
in the Electrical Car Repair and Assembly Plant for ite electrical products, 
In the past each fitting was punohed individually. The material utilisation 
rate was low and the production efficiency was poor also. Considerable ia- 
provement has been adopted in the design structure of the mold tool to pro- 
duce @ set of no waste continous mold tool. In the past few years, at the 
plant all wire fittings of various specifications have been made with this 
type of mold. The work theory is introduced. 


AUTHOR: ZHU Yongde | 2612 3057 1795) 
ORG: Ningbo Eighth Middle School 857 Factory 


TITIZ: “Simple Device for Adjusting Mold, Pressing Bdge, and Pushing out 
the Product--The Push-Presse Accessory” 


8 Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS} in Chinese No 2, 15 Jun 
> 


ABSTRACT: A pieces of accessory device is designed and attached to the punch 
mold to adjust the mold, press the edges, and retrieve the product. After 
the installation of the device, the trouble of having the product lodged into 
the rubber cushion is eliminated and the surface of the product does not curve 
as auch. The structure of the device is described. 
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AUTHOR, ZHANG Kuiwu (1728 7608 2976 | 
ORG; Shenkonghou Mechanical and Electrical Switch Plant, Bengi | Liaoning | 
TITia: “introdueing a Type of Mold Handle" 


aay +} Guilin MOJU TONGKUN | NEWS REPORTS ON MOLDS] in Chinese No 2, 15 Jun 
79 p 


ABSTRACT; Molds used for ,unch press tooling have handles of many different 
atructures, Thies paper introduces a type of mold handle that ie aimple in 
atructure and easy to make. It does not consume auch material either. The 
structure of the mold handle for the ourrently common 16T punch machine is 
explained and illustrated, 


AUTHOR: ZANG Shuffan | 5258 2611 5400 | 
ORG: Harbin Songjiang Tractor Plant 
TITIZ: “Application of Zine Alloy in Punch-cut Molds” 


SOURCE; Guilin MDJU TONGKUN | NEWS REPORTS ON MOLDS} in Chinese No 2, 15 Jun 
79 op 47-49, & 


ABSTRACT: To pull, bend, form, and punch-gut mold tool with the in jection 
technique under a temperature of about 450°C is a simple and easy technique. 
for mek'ng mid tools. It has been weed in Japan, the United States, and 
Germany. in China, this technique of making molds suitable for sedium and 
small batch production has not yet received much attention. In Dec 77 the 
author and colleagues made @ no gap punch mold with ginc alloy. b&xperi- 
nentel veo a ¢ Weting proved the technique to be satisfactory. In Oct 78, 
Uney wees Ube same alioy to @ake @ — punch-cut mold for aanufacturing O&F 
oteel piate parte of imm thickness. Production teste in 3300 parts produc- 
tion proved the mold to be ideal. This paper reporte the experience and 
discusses related problems. 
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AUTHOR: LIANG Yanlong | 2733 1750 7893 | 
ORG, Guishou Gasoline Machinery lant 


TITLE; “Caloulation of the Profile Area of the Inner Pouring Opening in 
Pressure Cast Mold Design” 


SOURCE; Guilin MOJU TONGXKUN |NBWS REPORTS ON MOLDS | in Chinese No 2, 15 Jun 
79 pp 50-56 


ABSTRACT: In the pressure cast process, some major work parameters, suc: 
ao the filling time, the filling speed, the profile area of the inner pour- 
ing opening and ite thickness are determined by experience here and abroad, 
in the majority of the cases. This is due to the complexity of the filling- 
forming process to cause computation of these parameters a very complicated 
matter. For many years, considerable hard labor has been spent by some 
scientists to search for methods of calculating these parameters. Hebated 
experimental equations are introduced and examined in the paper, foblowed 
by discussions on the thermodynamic problems of the filling-forming process 
and some conclusions with respect to computation of the aforementioned para- 
metere and the value of their application in production. 


AUTHOR: None 
ORG: Mold Tool Room, Guilin bectrical Institute 


TITLE: “Forming and Milling Hard Alloy Punch Mold With Single layer Diamond 
Grinding Wheel" 


SOURCE: Guiling MOJU TONGXUN [NEWS REPORTS ON MOLDS! in “hinese No 2, 15 Jun 
79 pp 56-64 


ABSTRACT: It is reported that in foreign countries, single layer diamond fora- 
ing grinding wheel is used to finish stainless steel blade punch mold and dyna- 
mo iron core plate punch mold to a precision of 0.0075mm and a smoothness of 78, 
and each wheel may form a length of 3600mm. For the purpose of improving this 
technique in China, a research was carried out to study the technique of making 
precision diamond forming grinding wheel and to experiment with it for forming 
and milling hard alloy punch molds. This paper is a report of the study. 
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AUTHOR, GH Liting (7145 7767 1250) 

ORG, Ningwie Welan Qyname Plant 

TITIA, “Determination of Work /recision of Dynamo Gompiex Mold Punch lead” 

ON, Solins ON TEE [NEWS REVORTS ON MDL] in Chinese No 2, 15 Jun 
pp 





AUTHOR: Li Shaoging | 262) 73900 0615) 
ORG: Beijing Mold Tool Plant 
TITIZ, “Buffing With Preseurised Flowing Milling Granules” 


age. Guilin MOJU TONGKUN (NEWS MEPORTS ON MDLZG) in Chinese No 2, 15 Jun 
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AUTHOR, ME Wuayan (0149 0559 3948) 
ORG: Gulehow Tractor Dynam lent 
TITIA: “Autometion of Saal) Dynam iron Core Plate Punch breee” 


GOURGE, Guilin MOJU TONGKUN [NEWS REYORTS ON MOLE) in Chinese No 2, 15 Jun 
79 pp 70-72 


The Guiehow Tractor Dynam Plant manufactures many lypee of dynam 
wentities, more than 4 Billion plates 4 year of 
author and ool reconstructed 2 6)-ton 


f eveh ⸗ 
D a email rolling cutter 











AUTHOR: FU Penggiang (0265 0023 17390) 





- ft Eb 
CHEN Rongsheng (7115 2697 9% | 


ORG; Ainan Jiang Electronic Tube Plant 
TITIA: “Punch Technique of Microfom Welded Wave Tube Filme” 


SOURCE, Guilin MDJU TONGKUN [NEWS MLPORTS ON MDL) in Chinese No 2, 15 Jun 
79 pp 7-74 














AUTHOR, ‘TANG Yonglin | O76) 9057 265) | 
OMG, OGhan@de Textlie Machinery Piant 
TIT, “Pooh Press Automatic Material Drop Device” 


SOURGE, Guilin MOJU TONGKUN | NEWS REVORTS OF MOLDF | in Chinese Mo 2, 15 Jun 
79 pp 75-77 


ARSTRACT, Por the purpose of laproving Whe quailty of puneh presse products, 
reducing Ure cost, and laproving We labor vily, @ device is designed 
to cause the material process to be entirely automatic. The chameterie- 
tice of Uw automtic , Ue scope of ite application, and ite a jor etruc- 
ture are discussed. 







AUTHOR, XUE Wixiang | 564) 0796 5066) 
ORG, Beijing Nold Tool Plant 


TITLE, “Gomputation of the Drawing Work for Gylindrical Article With Pro- 
truded tdge” 


SOURGE, Guilin "JU TONGKUN | NeWS MEPORTS OF NDLUS) in Chinese Bo 2, 15 Jun 
79 pp 76-80 


ABSTRACT, 
preeentive work of extending and 
computing Une drawing work of cylindrical 
shaped, cone-shaped, and other aoaples shaped 
characteristic and 





















AUTHOR; WANG Shijun | 9769 491) 0689 | 
ORG, Departeent of Tools, Second Aulomoblie Bady | lant 


TITLE, “Refors of Punch Press Work | roceas” 


sam gis ere wee (ne WOYORTS ON MOLDS) in Chinese No 2, 15 Jun 
PP 


ABOTHMACT, Originally, the Second Automobile body | lant manufactured 
with @ five-etep continuous press sethod, One part wae prod in 
each punch . ew was designed with consideration of conti- 
huoue oper without waste. in actual production, severm) shortcomings 
» Wearing and rough cutting edge. > Gs pnetes me Gee 
current process. The new process involves a three-step cont. 
fuo parte are produced in one punch. The original work process 
and the reformed work process are both illustrated, 












AUTHOR; ZHOU Guanghua (0719 OF2 576) 
ORG; Guangywan P.O. Box 112 


TITLA, “Measures to Reduce increased Length in One Operation Forming of 
Fixing Clamp Parte” 


SOURGE, Guilin MOJU TONGKUN (NEWS MEIORTS ON MDL) in Chinese No 2, 15 Jun 
79 pp 82-83 
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AUTHOR, YU Tennud | O827 B746 6540) 
ORG, Ghang@ha Bake. ite Blectrical Viant 
TITMA, “Deawing Oylindrieal Articles With Ordinary Jingle Notion Punch Machine” 


SOURGE, Gudlin MDJU TONGKUN | NEWS HEPORTS ON DLDS) in Chinese No 2, 15 Jun 
79 pp O5-& 


ABSTRACT; In designing the aid Wol for 








AUTHOR: XU Guangoars | 6079 166% 022) | 

ORG: Second Gas Punch Mold Plant 

TITLE, “Application of Basic Steel in Gold Work Mold Tool” 

Bam, gp ae wes [NEWS MEPORTS OF MDLOS) in Chinese No 2, 15 Jun 
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AUTHOR; GAO Jintian _ 7559 009) Jr4 | 


ORG, ellen College of bnginee ring 


TITLA, “Forme of Damages in ot Mold Toole and Waye of inoreasing Their 
Veeful Life” 


GOURGE, Gubiin MDJU TONGKUN | NEWS MAYORTS OF MOLUB) in Chinese No 2, 15 Jun 
79 pp 66-0, & 


ABSTRACT, Factors influencing the weelul life of mold Wole are miniy the 
reasonableness of the estructural design, repair and maintenance of We mold 
in = eae , including lubrication, ting, eve., ee lection 
of = —— of workmanship, annealing @ » and wo forth. Th 
forme of damages ude mechanion) abrasion, heat fatigue orscks, oxidisa- 
tion, contact fatiquw, ete. Tee Gane CED 6) SD Gee a & 
these damages for the purpose of prolonging the uweeful iife of 















t ma ie. 





“One Operation sdge Cutting Mold of Pulled and intended Article of 
Unequal Height 


SOURCE, Guilin MOJU TONGKUN (NEWS REPORTS OW NOLS) in Chinese No 4, 15 Deo 
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AUTHOR: 2HPNG Wai jin (6774 T1809 6855 
HUANG Auanjun | 7606 1957 G195) 


ORG, Beth ef Mold Too) Designing Group, Shangel blectriaa) Meter Piant 
TITLE, "“Twoework-Position Horieontal Automatic input Mola” 


2D, Gilt GS GEES CED GHD © Gi) & Chap & & & ae 
PP 


AMITRACT, The Shanghai Electrical Meter lant produces 600,000 probe heads 
pe sae o® & Gare Bee Slee oe Se In the 

mids were used in of anteria) input and bending. 
wae low, while the mate input mold did not last very long 
of Ue products was poor. in i977), 4 a citywide aovenent 
punch machine automation, the authors a two work 
advancing punch mid, with which aaterial and 

in one eet of mld tool. Prectice since then hes pro 
ie long and the work efficiency ie 10 tines higter. 


my be produced before the blade requires shapening again. 
and the etructure of the mld tool are described. 












AUTHOR: LIANG Bo (2799 2%) 

ORG; Guilin LA jiang Machinery Plant 

TITI£: “Pleated Mold for Forming Waveguide” 

SOUPRGE, Gublin NDJU TONGKUN (NEWS MEPORTS ON NDIA) in Ghinese No 4, 15 deo 
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ORG, Shanghai Huaguang éipper biant 
TITIA, “Bdge Cutting Gontinow Step Advance “orming Mold” 


SOURCE, Guilin MOJU TONGKUN | NewS MEPORTS Chinese 
79 pp 10-11, 9 \ OW MOLES ) in No 4, 15 Dee 


ABSTRACT: For the 





of quiekiy —82 China's nonmetal sipper in- 
r researched on a epiral 
rity product. This ~y-fy 4 +» 










OR; Punch Press Grou of of Tool Aeseably and Experiaentation Teas 
of the 42 Machine Shop, State-operated Omei Machinery Plant 





T1TUs: “Punch Meld for Saal] Holes on Thicker Material” 
SOURCE, Guilin MOJU TONGKUN [NEWS REPORTS ON DLS) in Chinese No 4, 15 Deo 






aade of Or GAGTI eaterial of « thickness of 
email holes of « diameter of 0.4en, which is 
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AUTHOR, HANG Tubi 1728 0956 1084 | 
ORG, Ai‘an Machinery Plant 
TIT, “Pressure Extension Mold With Gone-shaped Bdge Pressing Hing” 


SOURCE, Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS) in Chinese No 4, 15 Deo 
79 pp i415 





AUTHOR: LIU Jinghong | 0491 6855 1613) 
ORG: Punch Presse Machine Shop, Auchang Relay Plant 
TITMA: “Relay Magnetic Yoke Plate Out and Polish Mold” 


SOURGE; Gublin MOJU TONGKUN | NEWS REPORTS ON MOLDS) in Chinese No 4, 15 Dec 
79 op 15-16 


ABSTRACT, The requiremente of the code relay mgneti 
Poy oy Ah 4 6 s@oothness o 
and a 75.5 ap mPacurea|ent froe 

the past, it wae finished by @ililing. 
quality wae not easily maintained. ia 
on 4 25 ton o1) press. The work effi 
\eproved & great deal. The work theory 
Ovletanding probleme and iagportant items 



















AUTHOR; GHEN Changgian (7115 7022 6197 | 
ORG, Siehuan Leshan Mining Machinery | lant 


TITLA, “Forming Strickle Board Conveyor Grooved Barn With Single Groove 
Mold Punoh Prees" 


eae, opie NOJU TONGKUN | NEWS HEYORTS ON MOLDS) in Chinese No 4, 15 Dec 
pp i?- 


ABSTRACT; ‘The grooved barn is an iaportant part of the SGWD-17 strickle 
board conveyor. At present, most manufacturers adopt the one operation 
forming technique to make it. Thie is mther difficult to do for small fac- 
tories with ul a 400 ton compressor. The Sichuan Leshan Mining Machinery is 
such a emall factory. The author and colleagues designed a set of single 
@roove aold tool, which can be used on 65 ton hydraulic press to form the 
grooved barn. It takes 4 operations to complete this article. The structure 
of the mold and the procedure of wing it to produce the desired article 
are explained with illustrations. 








AUTHOR: WANG Kejian | 3769 094 O71) 


ORG: Second Machine Shop, First Branch Flant, Zhengehou Automobile Manufac- 
turing Plant 


TITIZ: “Hole Punch Mold” 


SOURCE; Guilin MOJU TONGKUN (NEWS REYORTS ON MOLDS} in Chinese No 4, 15 Dec 
79 p19 


ABSTRACT: The ZZ-130 beam produced in the Second Machine Shop has 3} holes 
which are aade with punch mold in the 100 ton press. in the beginning, 2 sete 
of molds were weed to complete it in 2 operations. later, one set of ald, 
as depicted in a figure included in the paper, was designed to finish it in 
one operation. The labor intensity me greatly reduced while the work ef- 
ficiency more tan doubled. The mold is suitable for plants with no larg 
equipment and emall quantity of parte production. 
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TITLE: “Improvement to the Material Drop Board” 


- sey Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
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AUTHOR: ZHOU Bohe [0719 0130 0735] 
ORG: Xingan Post and Telecommunications 532 Plant, Guangxi 
TITIE;: “Pressure Bending of Tin Bronze” 


SOURCE; Guilin MOJU TONGXUN [NEWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
79 p 21 


ABSTRACT: Tin bronze is a material of good elasticity. It is commonly used 
to make elastic parts, but it is rather difficult to design and make its 
pressure bending mold because the material has a great capacity of springing 
back. It also belongs to the solid solution type metals, with no phase change 
after being heated to cause the process of annealing, pressure bending, and 
quenching to be not applicable. The author and colleagues found a method of 
using it for the spring for a ferrous oxide installation. The method in- 
volves a specially designed cog mold. The mold and the technique are briefly 
introduced. 
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AUTHOR; TAO Qixu (7118 0366 4872 | 
ORG; Chengdu City 3°6 Mailbox Tool Department 
TITLE; “Simplificat.on of Design Computation for Stretching Hectangualr Box" 


SOURCE; Builin MOJU TONGXUN | NEWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
79 pp 22-24 


ABSTRACT: The Chengdu City 378 Mailbox Tool Department produces a rectangualr 
box. According to the cold press handbook, there are equations for step by 
step computation. The equa are numerous and the resultant computation 
data are often not very reliable. This paper proposes a siaplified aethod 

to compute the work procedure. The complete siaplified computation process 

le given. 


AUTHOR: WANG Yimin | 3076 3015 3046] 
ORG: Dongan Machinery Plant 


TITIZ;: “A Disk To Locate the Gap Between the Concave and the Convex Molds 
of the Punch Cut Mold Tool” 


SOURCE; Guilin MOJU TONGKUN | NBWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
79 pp 25-26 


ABSTRACT: In designing punch cut gold tool, the computation is rather 

to determine the gap between the concave and the convex aolds,but it is still 
necessary to find related information in references or tables. This payer 
presents the design of a rotating disk, which oan be easily aade with card- 
board or a piece of eae. The sethod of and using the disk is 
described. After it is » the disk can be in the pocket and the 
sap may be located without computation. 
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ORG; WANG, YANG, LI, LIN of Kunming College of Engineering; LIU of Yunnan 
Bearing Plant 


TITLE: “Stress Analysis of Bearing Ring Thermal Punch Press Mold Tool" 


SOURCE; Builin MOJU TONGKUN [NEWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
79 pp 27-33 


ABSTRACT: Thie paper investigates the reason for early damage of molds from 

the viewpoint of stress analysis. The closed punch mold of the inner ring of 
7909 bearings are selected on the basis of relatively severe early damage pheno- 
menon as the objects of analysis using resistance strain aeseyrement, model test, 
and limited unite calculation. It is discovered that during punch operation, a 
stress concentration region appears at the neck of the mold. This is the basic 
reason for the head of the mold to break off. Based upon this result of analysis, 
measures are adopted to eliminate the problem. Production practice has preli- 
minarily verified the obvious effectiveness of the measures. 


AUTHOR: CHEN Shiging | 7115 0013 3237 | 
ORG: Shanghai People's Slectrical Plant 


TITLE: “Brief Introduction of Material Feed Device: Roller Style 
Material Feed Device” 


SOURCE: Guilin MOJU TONGKUN | NEWS REPORTS ON MOLDS | in Chinese No 4, 15 Dec 
79 pp -37 


ABSTRACT; The roller style material feed is the most extensively used type 
among all material feed devices. It is used in rolled or strip materials,., 
ané ig divided into the single edge and the double edge types. The single 
edge type mostly pushes the material forward, while the double edge type pushes 
and pulls materials simultaneously. Drawings are included in the paper to 
depict the structure and components of several types of roller material feed 
devices. 
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AUTHOR; TAN Derul | 4405 1795 4213] 
ORG: Shanghai Meter Instrument Casting and Forging Plant 


TITL&; “Concerning Probleas of Precision of Sise and quality of Surface 
of Ceramic Gast Articles” 


SOURCE; Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS} in Chinese No 4, 15 Dec 
79 pp 38-46 


ABSTRACT; At present, ceramic type casting procedure is not extensively applied 
in China mainly because the sise of the articles is less than precise, the 
quality of the surface is not high, and the useful life is not stable. These 
are also the reason why the industry remains small soale manual production. 
This paper combines the results of nearly a decade of experiments and produc- 
tion with domestic and foreign reference data to discuss some viewpoints and 
understandings concerning the problems of size and surface quality. Factors 
contributing to the 2 problems and possible solutions are suggested. 


AUTHOR: ZHANG Zongiiang (1728 1350 5328) 
ORG: Electrical Processing Team, Northwest Coal Mine Machinery Second Plant 


TITLE; "Eliminating Lateral Surface Dent in the Forge Mold Gas-filled 
Electrolysis Mold Cavity” 


SOURCE; Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS] in Chinese No 4, 15 Dec 
79 pp 47-48, 4% 


ABSTRACT: Dente iA the side surface of the mold cavity is a relatively common 
problem of gase-filled electrolysis forge mold. They seriously affect the pre- 
cision of forming. The Northwest Coal Mine Machinery Second Plant adopted the 
work process in 1976 and such dents have occurred in 5 typee.of the forge aolds. 
This paper analyzes the causes of these dents and experiments with mays of 
eliminate their occurrence. 
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AUTHOR, GAO Yongkuan 7559 9057 i40) 
ORG: Jinan Automobile Manufacturing biant 
TITLA, “Vee and Maintenance of Forge Molde” 


SOURCE, Guilin MDJU TONGKUN [WEWS HEVORTS ON MOLDS) in Chinese No 4, 15 Deo 
79 pp 49-50 


ABSTRACT; The forge mold receives « great and complex dynamic load in the 
ge -_yt yy with complicated shear, tensile, and etrees. 
On the of the mold cavity, there le the action of deforming arta) 
flow to produce violent relative friction. In the cooling and lubricating 
, there are violent expansion and contraction dw to fast and great 
ture difference. These are th reasons for the mld to be damaged 
very fast, including collapse, sise deformation, cracks, and breakage. 
rwaye of wing ae OS eee Oe 6 Ee Se 
weeful life, however. The measures adopted by the Jinan Autom 
Manufacturing Plant in the wee of protection of the molds are introduced. 




























AUTHOR: ZHANG Shi Jiang (1728 0015 j068) 
ORG: Nanchang Refractory Materiales fF iant 


TITLA: “Investigation of the Gomputation Equations for the Priction Resie- 
tance Between Powder and the Mold Wail” 


SOURCE; Guilin MDJU TONGKUN [NEWS MPORTS ON MDLUS) in Chinese No 4, 15 Dec 
79 pp 50-52 


ABSTRACT; The Powder Metallurgy Mold Design Handbook recommends, for calcu- 

lating columnar body friction, the following equation: F «= f&p iM = tép S side, 

It is when the unit pressure p in the various pointe “€s not 

different. It is not suitable when there is an excessively long and narrow 

ee ED ae Ge eae, —— 
paper investigates the problea of calculating friction F when there is 

an excessive length and width ratio or an excessively long and narrow place 

on the crose-section. 
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AUTHOR, WT Mingyi (OR42 2494 000) | 
ORG, Beijing Inetitute of Powder Metallurg 


TITIA:; “Gomparieon of Two Types of Friction Galeulation in Powder Press 
¥ork” 


SOURGE, Guilin MOJU TONGAUN | NEWS MEVORTS OF MOLDS) in Chinese Ho 4, 15 Deo 
79 pp 52-0 








the Paper “investigation of the tion bqua- 
Between Powder and the Wall” ty DANG 
Shi Jiang, the author believes that ZHANG's conclusion is correct, and wishes 


















moved before the product is 
perform the operation of remo 
for Une next operation is generally 
ly weed coring device is the 
discusses ite structure at length. 
device eo that it may be deftly and re 





AVTHOR, WANG Zongliang | 9076 1950 Swe) 
ORG, Ghangel Plastic Products Meid Too! Friant 
TITIA: “Technique of High Pressure injection With Ne Loose wages” 


GOURGE, Guilin MOJU TONGKUN [NEWS MEVORTS OF MOLE) in Chinese No 4, 15 Deo 
79 pp 62-6) 


plactio preduete axe forte by 


necessary to be worked over. 





AUTHOR: YING Weigiang | 2079 O25) 1790. 
ORG: Wefei Radio First Plant 
TITia&: “Injection Plastic Mold With Positive and Reverse Goring” 


SOURGE, Guilin MOJU TONGKUN | NEWS REPORTS ON NOLS | in Chinese No 4, 15 Dec 
79 pp Ge-65 


ABSTRACT, If a old tool is t% guarantee successful forming of the plastic 
ae well a8 acogplishing high productivity and low cost, it 
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AUTHOR: DIAO Shusen | O43) 2685 2775) 


OG; 


Warbin Vlestic Materia) Machines and Mold Toole Plant 


the Masieus Needed Force for locking the Mold 
le Materiales” 


ction Melting of Plast 


TITM, 
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AUTHOR, HANG Dingoheng 8 704 2110) 


W Shichang (7120 1102 2490 | 
ORG; None 
TITIZ; “Gommente on the Gomputation equations for Whe biated Guide Post 
Goring Device” 
Bae, we NOJU TONGAUN | NEWS HKAYOHTS ON MDLOS) in Chinese No 3, 15 dep 


ABSTRACT, Further investigation appeare w be warranted with reapect to the 
computation equations for the slanted guide post coring device given in se- 
veral books tly in print. io) hoi a 
thie paper. All are Chinese publications. In separate sections, the 
authors present their viewpoints on 1) Gomputation of the oo force; 

ß Gomputation of the moment of bending force of the slanted post, 

3) The rela between the coring distance and the running distance of 
the open mold; (4) Determination of angle of the locking wedge, (5) The posi- 
tion of the slanted guide post separating biocck. 






















AUTHOR: LI Jiguang _2621 4949 O92 | 
ORG: None 


TITIA: “Investigation of Gomputation of Wall Thickness of Rectangular Plas- 
tic Molde” 


SOURCE; Guilin MDJU TONGAUN (NEWS REPORTS ON MOLDS) in Chinese No 3, 15 Sep 
79 pp 8-11 


ABSTRACT: In manufacturing plastic products, the design and construction of 
the mold toole form one of the important links. It is & common headache of 














aurwon, WU diagi (5270 1967 7671) 
ORG, Meleheng Blectrical Plant, Jlande Gounty, she jiang rrevinece 


TITle, “Graphic Teomique for Gomputing Forming oise of Molde For rhenolic 
y lastioe” 


URGE (>aoes Ep anoeoees™ 
79 pp lie 


ApOTRACT, henolic plastics have insulation property, @echanical strength, 
stable product siee, good heat tance, and beautiful ; they ave 
aleo easy © fore and low Gost, Uerefore, they are vely used in elec- 
tricale and common consumer , At present, the technique of forming with 
ers plastic r hee deve from preeeure forming to in ection fore- 

with resultant increase of tivity close to 6 to 10 tises t provide 
for automation. The equation for calcula 


the forming por- 
tion of gold involves addition, substraction besides tiplication to 
cause the slide rule to be insufficient for the purpose. This pape 























r intro- 
duces & graphic technique of computation. The graphs and saaple calculation 
using the graphs are included. 








AUTHOR: Hone 


ORG: Design Group, Tool Machine Shop, Shanghai Switch Plant 
TITLE: “Understandings in the Designing of Thermal Solidifying Plastics” 


SOURGE; Guilin MOJU ToNGx REPORTS 
* pp iti9 UN ON MOLDS] in Chinese No 3, 15 Sep 


AB TRACT; Thermal solidifying plastic materia) 
in jection 
ee than thermal pressure forming aolds. ‘wie AAA. 4 
= - =—, pA... ee Pe and long weful life. The 
sets of such production 
Guctivity is }-5 times that of the old ——— 


tant factors in they replaced. r- 
variow a designing of the injection molds are discussed, inclusing 
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AUTHOR: YANG Alanse | 2799 OWA ig 


ONG, Work Technology Departaent, dhucto. Alene ljiang Machinery Friant 
TITA; “Fluorine Plastic Materia: M6 00) Vesign” 


GOURGE, Guilin MOJU TONGKUN | NEWS REVONTS ON MOLUD | in Chinese No 5, 15 Sep 
79 pp 20-25 


ABSTRACT; Fluorine plastios are relativeiy new thermal plastic materials, They 
are being more extensively applied everyday bere and abroad in defense indus- 
tries, electronic industries, food industries, and pharmceutioal industries, 
This ie due to the fact that the carbon-fluworine bond is stronger than carbon- 
carbon bond to cause fluorine plastics to have superior resistance to high and 
low temperatures, abrasion, and weather, and they aieo have insulating, non- 
absorbent, and low abrasion characteristics. These advantages are especially 
apparent in polytetrafluorcethylene (/-4). Thie paper introduces the mold 
design for the F-2}-19 protective belte produced by the Aiang jiang Machinery 
Plant. The selection of materials to make the mold and the determination of 
the sise of the form cavity of the mold are also discussed. 





AUTHOR: None 
ORG: Designing Group, Work Tool Department, Shanghai Switeh Plant 
TITLA: “Automatic Reset of Push lever Mechaniea of Plastic Material Mold Tools” 


SOURCE: Guilin MOJU TONGKUN (NEWS REPORTS ON MDLUS] in Chinese No 3, 15 Sep 
79 pp 25-26 


ABSTRACT: In the process of production of plastic articles, if the product 
must be pushed out by a lever, the device is called push lever. if a reverse 
lever is added to close the mold and to cause the push lever to return to its 
original position, the device is called push lever reset. This paper des- 
cribes an automatic reset for the push mechanism designed by the group to 
manufacture the rain cover for the high voltage switch 11OKV. The work theory 
of the automatic device is explained. 


14) 








AUTHON, W Shichang _7120 1102 2490) 
ORG, Shanghai Electrical Meter /iant 


TITMA: “ln Sethon Mold of Mloro-thin Type Plastic Articies” 
SOURCE, Gublin MOJU TONGKUN | NEWS HEYORTS ON MOLDB) in Chinese No 3, 15 Sep 
79 pp 27-30 


ABOTRACT, Technical problems with reepect to sicro-thin plastic article mids 
include Ue work aepect and the injection aspect. The former includes the 
difficulty of placing lneerte inte the emall cavity with tweesere while ainor 
vibration my cause the ineerte to be displaced, etc. The latter includes the 
diffioulty of add fillers whhle the plastic material sticks to the mold and 
becomes brpken easily. Thies paper introduces various methods of resolving 

tne se blems. in a separate section, structures of several simple aicro 
injection molds are given and explained to illustrate the methods discussed. 


AUTHOR: DIAO Shusen | 0431 2885 2773. 
ORG: Harbin Plastic Material Machinery Mold Plant 
TITLE: “Poating Style Plastic Material Injection Mold” 


SOURCE, Guilin MOJU TONGKUN | NEWS HEPORTS ON MOLDS) in Chinese No 3, 15 Sep 
79 pp M-R 


ABSTRACT; With the development of plastics industry, injection aolds are grow- 
ing in the direction of precision, large sige, and automation. large volum 
machines capable of injecting several kg to several tens of kg have appeared, 
weighing ae much as several tons. With large sige articles, problems of eccen- 
tricity of the form core and form cavity, weven wall of the mold, eto. occur 
easily to cause the sige of the product to be not precise. This r proposes 
& floating style gold tool to resolve the problea of insufficient of 
the core and supplement errors of assembly, a0 well as to correct mold cavity 
ecoentricity causedby heat expansion difference due to temperature differential, 
and other errors. The design theory and the structure of the floating style 
mold tool are explained. 
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AUTHOR, te le treks oohgl 2651 


ORG: Both of Tianshul Changoheng low Voi ge Alectrical Inetrunent Plant 


TITIZ,; “laprovement to the Vertical shape veparation structure of Mold for 
Plastic Materials” 


SOURCE; Guilin MOJU TONGAUN | NEWS MEIONTS ON MOLUG) in Chinese No 3, 15 dep 
pp 3-39 


ABSTRACT, At present, in making plastic material injection moide, some plants 
adopt the inelined plane @old division structure with triangular separating 
blocks. Due te the fact that the final assembly of the triangle depends up- 
on manual adjustment with a pair of tweesers and that the triangie piece must 
be assembled before heat treatment, it ie difficult to prevent the piece froa 
being deformed during the heat treatennt. in some cases, when the mold is 
opened, accidents occurred and when the causes were analysed the accident often 
to be related to the unsatisfactory load condition of the inclined 

in the aold. With detailed computation and illustrations, this paper 






P 
reporte the method and procedure of improving the structure to eliminate se- 


veral shortcomings and to prevent the occurrence of accidents. 


AUTHOR: None 
ORG: Departaent of Work Tools, Tiansnui Changoheng Electrical Instrument Plant 
TITi2: “Moveable Mold Goring Wire Connecting Terminal Injection Plastic Mold” 


ory Guilin MOJU TONGAUN | NEWS AEAORTS ON MDLIS) in Chinese No 3, 15 Sep 
i 


ABSTRACT; The wire connecting terminal produced by the Changoheng Electrical 
Instrument Plant has a relatively complicated shape. The wall is thin, only 
0.5mm in thickness. Coring is required from the front as well as the side. 
Taking into consideration these special characteristics, the authors adopted 
& moveable mold coring structure to prevent the phenomena of tom or de- 

formed products. Due to the excessively thin wall of the product, the phe- 
nomenon of unsatisfactory joining of the walle ocourred frequently at first. 
ae eee GENS @ CERES GST at the place of the thin wall and over- 


shortcoming completely. 
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AUTHOR, GWEN Zhiguo | 3088 liz 0946 | 
One: Giwwagiwal Changhong Machine Parte Plant 
TIT: «6“OMaphe Plastic Mold" 


GOURGE, Gudlin MOJU TONGKUN | NEWS MEPORTS ON MOLDS) in Chinese No 3, 15 Sep 
79 pp 35-3 


ABSTRACT; ‘The Shanghai Changhong Machine Parte Plant wees siaple plastic 
mterial mold tool to form engineering plastics froa polyethylene, ABU, 
pean ester, polyeulfones, and nylon. The siaple mold has pour open- 
Ms 


materia) drop and is ried by & general purpose old frase. The pro- 
ducte include electromagnetic valve sealing plate, eto. The finished t 
The advantage of thie siaple old is that 


ie removed from the @old manually. 
it takes about 5-16 hours to make 


» 
es 
e- 


AUTHOR: JIN Ranxing | 6855 39867 526) | 
ORG: Shanghai Third Switch Plant 


TITiA€: “Vnderstandings in the Designing of Mold Toole For Polycarbonate Sater 
Parte With Thin Walls” 


SOURGS; Guilin MOJU TONGAUN | NBWS REPORTS ON MDLUS) in Chinese No 3, 15 Sep 
pw 


ABSTRACT: Although polycarbonate ester has aany good properties, ite aelt ten- 
perature and viscosity are high and flow property is low to cause it difficult 
to form parte of complicated shapes or with thin walle. Generally the walls of 
the parte made o t mterial ie no thinner than 0.9 | am}, but if the wall is 
thinner than 0.9. mm) but the height is not great, it still be possible to 
mke relatively eatiefactory parte. This paper reports the effort of the au- 
thor and colleagues to use thie material to make power leak switches with thin 
walls. Their experience in designing the mold tool is introduced. 
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AUTHOR; ZHOU Bohe [0719 0130 0735 | 
ORG; Guangxi Aingan Post and Telecommunicationsa 532 Flant 
TITIZ; "“Civer Injection Mold” 


—** Guilin MOJU TONGAUN | NEWS REPORTS ON MOLDG | in Chinese No 3, 15 Sep 
9 »P 


ABSTRACT; The machine produced by the Aingan Post and Telecommunications 532 
Plant has a cover, there ins a Ho.5 rim all around it. It is, therefore, dif- 
ficult to form it with ordinary methods. In consideration of the structure, 
the author and colleagues adopted the method of forced separation from the 
mold by a 2-etep pushing action. The result has been satisfactory. The 
structure of the mold is described. 
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AUTHOR, SHEM Wenxue | 3088 2429 1331 | 


ORG; Shanghai Blectric Welding and Dynamo Flant lant 
TITLA: “New Structure of Plastic Mold” 


SOURGE; Guilin MOJU TONGKUN [NKWS REPORTS ON MOLDS] in Chinese No 3, 15 Sep 
79 pp 3-39, 36 


ABSTRACT; This paper explains a new structure of molds for plastic materials. 
The mold is composed mainly of a stationary portion, the moveable portion, the 
bearing lever mold separation device, the device for direction guidano, mold 


pull, and distance fixing. With detailed drawings, the 4 major portions of 
the mold tool are explained, 


AUTHOR: LI Shunhe [ 2621 7311 0735] 


ORG: Department of Science and Technology, Nanjing Navigation Instrument Plant 
TITLE: “Rotary Plug Injection Plastic Mold” 


SOURCE; Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS} in Chinese No 3, 15 Sep 
79 p 4 


ABSTRACT; The AS-ZY60 horizontal plastic material injection machine is used 
with the rotary plug mold for producing nylon plugs. The old has 8 components, 
and the screw threac * the plug is cut automatically. The productivity of the 


mold is high, the quality of the products is good, and the tool is suitable for 
automation. The complete structure of the mold is explained. 
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AUTHOR; WU Fujun | 0124 4395 6874 | 
ORG; Ainguang Machinery Plant 
TITLA: “Standardigation of Frames for Plastic Molds" 


my Guilin MOJU TONGKUN | NEWS REPORTS ON MOLDS] in Chinese No 3, 15 Sep 
pp 41-43 


ABSTRACT; In the work process of forming with plastic mterials, the impor- 
tant link is the mold tools, which have complicated structures, requiring 

high precision, high smoothness, and being difficult to make. Aside from the 
need of adopting some advanced techniques such as cold pressed cavity, elec- 
trical milling, electrical corrosion procedure, etc. or wiug such materials 
as epoxy resin, glase fibers, colored metals, etc. to form the mold cavity 
quickly, for the purpose of shortening the ayale of mold tool manufacture, 
Standardization of mold tools is also an important condition. In China, stan- 
dards suitable for the forming of thermal solidifying plastics were established 
in the 1950's. In the 60's, varieties of thermal plastics grew while types 

of injection machines with different specifications also appeared. New stan- 
dards are therefore needed. Based upon the current equipment at the Ainguang 
Machinery Plant, the author and colleagues established a standard frame for 
molds, suitable for certain thermal solidifying plastic molds and certain 
standing injection molds. The structure of the frame is explained. 





AUTHOR: LIU Dingbang | 0491 1353 6721 | 
ORG: Guilin Electrical Meter Plant 
TITLE: “Frame for Quick loading and Unioading of Bakelite Molds" 


SOURCE; Guilin MOJU TONGKUN [NEWS REPORTS ON MOLDS] in Chinese No 3, 15 Sep 
79 pp 4-45 


ABSTRACT: For the purpose of reducing labor intensity of the workers, conserv- 
ing electrical power, and shorten production time, it is important to adopt a 
general purpose mold frame. This paper reports a design of a general purpose 
mold frame designed and made by the author and colleagues in 1971. Since then, 
good technical and economic effects have been obtained. The structure and 
work theory of the mold frame are explained. 
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AUTHOR: ZHU Xueehi | 2612 1931 1807 | 
ORG: Jiamusi Dynamo Plant 


TITLE, “Standardiaation of Insertion Style Hound General Purpose Mold Frame 
for Vreeeure Forming of Thermal Solidifying Plastics" 


SOURCE, Guilin MOJU TONGKUN | NWS REPORTS ON MOLUG | in Chinese No 3, 15 Sep 
79 pp 46-48 


ABSTRACT: For the purpose of meeting the needs of experiaental aanufacture 

and small betoh production, the Jiamusi Dynamo Plant adopted a standardised 
= > Gee Se, SS 2 One Se 
to 

set 









make; the cost of making it is low, but it is 


convenient to use and to up because of ite emall volume. The 
structure and the procedure of application of the standardised mold frag are 
explained. 
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Oc eanogtaphy 


AUTHOR, WANG Zhemou [1769 3074 5599) 

ONG, None 

TITLE, “tnapiration from Marine Animals” 

SOURCE, Beijing WATYANG [OCRANS) Wo 11, 12 Nov 79 pp 4-6 


ABSTRACT, The author reviews sore human inventions and developments 
that were direct imitations of marine animale’ organs and functions, 
namely, 1) in shipping, development of oare and sculle that simulate 
fish tails, rudders that simulate fich fins, and improvement of shipping 
speed by simulating the external shape and skin structural characteristics 
of fast ewiaming whales and doiphine, 2)Roth's invention of artificial 
Gills that simulates the structure and function of gille, and 3) 
development of G@otr forecasting instrument that simulates the conversion 
of subsonic waves into electric pulee in jellyfish ears and kingerab 
eyes, and the sharpening of TV picture outlines and improving of radar 
sensitivity by application of the traverse inhibition principles of 
kingorabse. The article is to be continued, 


AUTHORS. WUANG Kuefan [7806 718) 5400) 
7HU Yufeng (2612 3768 7685) 


TITLE, *Offehore Earthquakes in China” 
Reijing HATYANG (OCEANS) Ne 11, 12 Now 79 pp 13-15 


SOURCE , 

ABSTRACT, The authors review and analyze the recordings of occurrence 
and intensity of earthquakes along the coasts and offshores from 
northern, central and southeastern China to southern China that show 
uniqueness and continuity between the continental earth crust and 
offshore earth crust, and therefore belonging to «4 similar earth- 
system. Purthermore, occurrence of destructive earthquake 

has aleo proved to be unlikely or seldom, because of its 

low w ter, simple topography, and shields of islands. Finally, the 
icauce of such omens of offshore earthquake as sea level anomaly, 
lumination anomaly, marine animal anomaly, sea bird migration, 
salinity anomaly and ocean climate anomaly are discussed, 


PREESGES 
HUL 
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AUTHORA, LIN Yuefu (2651 147) 1153) 
BHO Ciulin (0719 4428 7792) 


ORO, «Nene 
TITLE, “Haserd of Petroleum Pollution to Marine Organiaeme” 
SOURCE, Beijing HATYANG [OCRANG) Wo 11, 12 Now 79 pp 18-19 


ARSTRACT, The authors discuse the hasard of petroleum pollution, even 
at very low levele, to the fatality, propagation and growth of such 
marine organieme and their larvae as the echinodermal sea urchins, 
starfiehes and sea slugs, benthic clam warms and worme, mol luecan 
museele, clams, blood clame ani leeches, as well as benthic shrimps 
and crabe. While attributing the hagard as due mainly to suffocation 
from oxygen deficiency, it is pointed out aleo that such factors as the 
typee of hydrocarbons, their concentrations and duration of contect, 

and the living habite and characteristics of the organiem should aleo 
be considered, 


AUTHOR, TANG Yunqluan [0781 3057 7019) 


TITLE, “Ocean O11 Pollution and Marine Microorganiens” 
SOURCE, Beijing HAIYANG [OCEANS) No 12, 12 Dec 79 pp 10-12 


ABSTRACT, Following 4 review on the ever increasing incidences of ocean 
oil pollution, and ite principal toxic and carcinogenous constituents, 
the author diecusses the existence of the more than 100 species of 
bacteria in the oceans that are capapble of decomposing and deqrading 
the sikanes and olefines of petroleum through alcohols and acids into 
carbon dioxide and water. The bacteria mentioned in this respect 
includes Peeudomonas, Nocardia, Micromonospora, Bacterium, Mywobacterium, 
Desulfovibrio and Actinomycetes. The significance of selecting and 
culturing such highly efficient petrolewndecomposing bacterias for 

the treatment of petroleum-containing sewage is finally stressed. 








AUTHOR, BHOU Hai (0719 3189) 

ORG, None 

TITLE, “Puture Fishing Submarine” 

SOURCE, Beijing WATYANG (OCEANS) No 12, 12 Dee 79 pp 29, 24 


ABSTRACT, The author envisions the development of fishing submarines 
for deep water fishing, These fishing submarines may possibly be 
constructed mainly of a sturdy aspherical or semispherical pressure- 
withstanding shelle drawing a fishing net at the tail, and fully equipped 
with modern sophisticated electronic devices, The speed of the submarines 
should be faster than those of fishes, or 4 minimum of 20 knote, Once 
the shoals are detected by sonar or underwater TV, and the submarine is 
within reach of the shoale, the control system will open the fishing 

net automatically, and then close automatically when the net is filled 
with fishes. [llumination devices, supersonic waves and anode fields 
may be incorporated to attract the shoale. 


11, 206 
CBO, 4009 
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Ove anography 


AUTHOR: AU Deshen (1776 1795 0524] 

ORG: None 

TITié: “Geean Fleer Cities of Ue 2ist Century” 

SOURCE, Beijing WATYANG |OGRANS | in Chinese No 1, Jan 60 pp i-2 


ADOTMACT,; In Ghina, there have been tales of palaces on the bottom of the sea 
for many centuries. in France, the legend says that Alexander the Great stayed 
100 = below the surface of the sea for 80 daye in 350 B.C. These stories re- 
flect the wishes of the hard working peoples of ancient times and the attrac- 
tion the ooean had for thea. Early in the 20th Century, proposals of build- 
ing submarine houses by engineers never mterialized. Living quarters under 
water became a reality only in the of 1960*%s in France where 2 oceano- 
graphere lived and worked for 6 daye under 10.5m of water. A submarine syeten 
conducted underwater experiments in Jun 1963 in the Red Sea. The shallow sea 
ie perfectly suitable ae a garden to cultivate marine organisas for food. Un- 






der water petroleum reserves may someday be extracted directly without the oon- 
struction of platform or artificial island. The eradwlly leads to the 
notion that many preseure-resistant spheres just t really be build on 





the ocean floor in the 2ist Oenturyto form self-sufficient cities. 


AUTHOR: WANG Lushan | 3769 7216 3790) 

ORG: None 

TiTle: “Military Value of Dolphins" 

SOURCE; Beijing HATYANG _OGBANS] in Chinese No 1, Jan 80 p 29 


ARO’ RACT: During the WWII] many oceanographers discovered many useful charac- 
teristics of the sea animal dolphin. After the war, the United States Navy 
has been continuously experigenting with the use of dolphins in ailitary ac- 
tivities. At present, foreign researches concentrate primarily on the skin 
strveture and the hearing organ of dolphins. Compared with tugboats, when 
navigating at the same speed the energy consumption of the dolphin is only 1/7 
of that of tugboat. According to rte of foreign journals, the U.S. navy 

is mising @ large quantity of do . A device is tied on « dolphin's head 
to transmit signals of frogmen. Dolphins are being trained to detect torpedoes, 
to watch over bridges, and to escort emall submarines and frogmen. 
dolphins, the United States navy has aleo decided to lions etc, 
serve in the wllitary. The paper ie « translation of an unnamed paper of 
unknown origin. 
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AUTHOR, SHI Nian (4258 1819 | 
ORG; None 
TITLA; “On the laportance of High energy Physics sxperimente" 


GOURGE, Beijing GAONKNG WULI | HIGH BNKAGY PHYSICS | in Chinese No 1, Mar 79 
pp 9-10 


ABSTRACT; Thies paper reviews briefly the history of development of high 

energy physics, starting with the discovery of neutron and positive electron 
in 1982. through a Japanese physicist's prediction of the existence of a 
particle with 200 times the mase of electron--T meson in 1935, the develop- 
ment of high energy accelerator before and after 1 in Western Surope and 
the United States, the of the quark model (called straton in China) 
by the theoretical cist Gell-Mann of the United States, the discovery 

of J cle by the United States citisen Chinese experimental physicist 
DING 0002 5128 0022) in 1974, etc. to demonstrate that the develop- 
ment of high energy ios is inseparable from experiments. In natural 
sciences, theory be examined by experiments before it can be acknowledged 
by people. The paper concludes with the acceptance speech of Ding Zhaoshong 
before the Nobel Prise Committeeand the determination of Chairman HUA to es- 
tablish a modernized high energy physics experiment foundation in China within 
the next decade. 














AUTHOR: XIB Jialin | 6200 1367 7782) 
ORG: None 
TITLE: “A General Discussion of Design Ideas of High Bnergy Accelerators (1)" 


4: <P Beijing GAONENG WULI | HIGH BNERGY PHYSICS] in Chinese No 1, Mar 79 
pp 1-1 


ABSTRACT: High energy accelerators are gigantic things. It requires complex 
technology and precision. Its research and manufacture need the investment of 
gigantic ampunt of manpower, materials, and money. This type of scientific 
research engineering should only proceed under the guidance of certain design 
ideas and the correctness of these ideas is obviously the key problema to 
whether the project oan be accomplished in large quantities, fast speed, and 
good quality. The designing of an accelerator has 3 indispensable aspects, 
i.e, experiment, theory, and computation, while the design ideas are controlled 
Simultaneously by economic limitations and limitations of quality and property. 
The safety parnaeters should aleo be considered as well. This paper analyses 
all these aspects of designing a high energy accelerator and lists items to 
avoid and to adjust so as to obtain an optima) design idea for a high energy 
accelerator. 
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TIT: “Hietery of Development of High energy Physice bxperiments (V1)-- 
Particle and Antiparticie” 


SOURCE, Bel jing GAONENG WUL] | HIGH BNBRGY PHYSICS | in Chinese No 1, Mar 79 
pp 17-19 


ABOTRACT; By Une 1920's there had been only 3} types of known basic particles, 
i.e, @lectron, photon, and lastly proton which ie the nucleus of hydrogen. Since 
the 1920's, the development of quantum mechanics promoted the development of 
particle physics. The contribution to the discovery of positrons by the sn- 
glieh physicist Dirac and the American physicist Anderson (Carl David) in the 
O's, and the discovery of neutron by Chadwick of England are related. Fol- 
lowing the discovery of positron, which ie the antiparticile of electron, a 

wave of looking for anti cles began and it was presumed that nucleons should 
aleo have their anti cles. in 1955, antiproton was finally discovered by 
the American physicist Segre. Since 1947, many so-called strange particles have 
continuously been discovered. As physicists continue to look for antiparticles 
the question of whether or where there existe antimatter becomes one of the sub- 
Jecta of modern scientific research. 


AUTHOR: PAN Qinmin | 5400 2953 2404 | 
ORG: None 
TITi“Z;: “Neutrino Communication” 
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ABSTRACT: On 26 Jun 76, the Central TV Broadcasting Station in Bei jing 
planned to tape the Bleventh World Soccer Competition between tie Argentine 
team and the Holland team to be held on that day at 2 A.M. Beijing time for 
the purpose of rebroadcasting later on the same day. The Beijing station 

had to utilise the International Communications Satellite; the TV signals 
broadcasted by a ground surface station near Buenos Aires where the game was 
being Dela had to be relayed to a communications satellite above the Atlantic 
Coean before being relayed to a ground surface station in England, then a conm- 
munications satellite above the indian Ocean, then to the ground surface sta- 
tion in Beijing. is there a more direct way of communicating between the Kas- 
tern and the Western Hemispheres? With the development of high energy accelera- 
tors and high energy neutrino experiments, a method of long distance communica- 
tion directly through the earth has begun to be under investigation in recent 
years. This is neutrino communication. This paper discusses briefly the know 
facts about neutrinos and the possibility of realizing neutrino communication. 
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TITLE; “What Kinds of Work Techniques and equipment Having Values of Practical 
Application May be Produced From the Work of High energy bhysice?" 


SOURCE; Beijing GAONKNG WULI [HIGH BNENGY PHYSICS] in Chinese No 2, Jun 79 
pp i-2 


ABSTRACT; The construction and development of high energy accelerators are 
established on a foundation of current science and technology while they also 
directly or indirectly promote the development and improvement of science and 
technology. The areas of possible contribution of high energy accelerators 
to practical applications discussed in the paper include ion source, large 
scale vacuum devices, electromagnetic technology, superoonduction, and low 
he ey technology. Relationship between high energy accelerators and 
of the above fields is briefly explored in separate sections. 
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. 
ABSTRACT: High energy probing device is the eye used to observe and measure 
microscopic particles and is an indispensable tool of high energy physics ex- 
periment. With continued progress in high energy physics experiment, the prob- 
ing device is required to be continuously improved and renewed in order to ob- 
tain more precise results and more accurate experimental data so as to push 
high energy forward. A series of probing devices that can precisely deter 
mise position and have high power of differentiation have thus been developed, 
and these have also been quickly extended and applied in medium and low energy 
physics and other basic sciences such as astrophysics, solid physics, nuclear 
power, medicine, etc. Uses of these new probing devices in these and other 
fields are briefly explained. 
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ABSTRACT; In high energy physics experiments, there ie a need dor maauring 
high energy particles regularly; therefore, there ise a demand for large quan- 
tities of fast pulse electronic ciroulte to make equipment of measurement. 
This demand has pushed and promoted millimicrosecond electronic technology 
and corresponding materiale, components, and devices. At present, the scale 
of nigh energy experiment ie extremely gigantic and the large soale utiliga- 
tion in the field of high energy experiment has ted commercial 

of fast electronic instruments. Although these truments, components, and 
materials have extensive applications in other fields, it remains mainly 
high energy physics that promotes their continuous advancement. The data ob- 
tained in physics experiment must be treated by electronic circuits,the NIM 
series before they can be understood by computers. Scientists of the world 
have reached an agreement to adopt the CAMAC series which is commonly weed in 
high energy physics so that the plug-in unite may be applicable and inter- 
changeable in the laboratories of different countries of the world. In this 
manner, the GAMAC series have been continuously studied, aanufactured, and 
produced, and correspondingly they are also being applied in industries, na- 
tional defense, medicine, and scientific research. 
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TITLS; “Application of blectronic Computer ‘On Line’ Experiment Technology 
in Medicine” 


SOURCE; Beijing GAONKNG WUL] (HIGH BNBRGY PHYSIGS | in Chinese No 2, Jun 79 
p 4 


ABSTRACT: In the previous issue of GAONENG WULI the technique of treating 

the data obtained by probing instruments with the electronic instrument NIM 
series for delivery to an outlet of the computer, the CAMAC series before 
being scent to small computers so that the computer may proceed with automatic 
control on the one hand and on the other hand the data may be sorted, analysed, 
and computed at once for small scale experiments to produce results instantly. 
The results of experiment are generally recorded on aagnetic tapes and at the 
same time they may also be displayed as graphs, equations, and curves on the 
fluorescent screen. This is called the computer ‘on line’ experiment techno- 
logy, whach has been generally applied in the past decade in high energy physics 
experiments. This ‘on line’ technology has also been quickly applied io som 
famous hospitals and clinics of the world. The medical applications of the 
computer on-line technology is briefly explained. 
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ABSTRACT; An accelerator is composed of many systems and branch system. It 
ie a unified body with o steict commanding function. In the process of conm- 
temphating the different formulae for selecting the systems and branch ays- 
tems, it ie necessary to consider their sutual coordination and problems re- 
lating to the harmonious completion of the general project. On the basis of 
the structure of an accelerator and such conditions as manpower, material 
availability, and financial resources, thie paper continuous to discuss pro- 
blems of balancing siaplicity with completeness, aowstiinating thea level of 
ativancement of related systems, following precedence versus creating new ones, 
and building a foundation versus staying active. 
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ABSTRACT: The front cover of this issue is a photo taken by the author de- 
picting the linkage system CAMAC made by the Uepartment of oxperimental 
Physics of the Institute of High Energy Physics Research acoording t& in- 
ternational standards. 
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ABSTRACT, @arly in the century, (Best) Rutherford predicted that accelera- 
tore will not contribute to larg soale utiligation of nuclear energy judging 
froma the power consumption of the acoelerater iteelf and the dissipation of 
neat within the tanget. In view of the condition of the field today, his 
views may just have been too one-sided. Investigation into economically fea- 
sible controlled thermonuclear fusion has been carried on in many parte of 
the world ‘or close to 30 years and success is still not in sight. The path- 
way of hie -oergy heavy-ion beam may be the most possible to succeed. Ano- 
ther path ‘or releasing nuclear energy is cold nuclear fusion, The quee- 
tion is whe cer or not quark oan be catalysed into cold nuclear fusion. It 
ie the opinion of the author that these are not just idle imaginaries and 
breakthroughs in high energy physics will change the appearance of societies. 
Their impact on the social practice of mankind will exceed the invention of 
nuclear reactors caused by works on neutron physics in the 1940's, 
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TITLA;: “Using All Possible Means to Study High Energy Physics So as to Carry 
on the Wishes of Chairman MAO and Preaier Zi0U" 
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ABSTRACT: The author claims that although ne does not understand high energy 
physics or high energy accelerators he has been asked by the organisation to 
participate (without mentioning his capacity of participation in the paper | 

in this engineering work. Chairman MAO began to be interested in the subject 
of basic particles as early as 1955. Premier ZHOU personally inspected and 
approved the blueprint of China's development of high energy physics on his 
deathbed, but the pro ject was obstructed by the gang of four. In Aug last year, 
© hundred Chinese scientists and technologists toured the United States and su- 
rope to inspect foreign estabiishments and carried out repeated research upon 
their return. Four aonths afterwards, China's first design of a 5 billion P 
tron volt proton synchrotron was produced. At present, under the condition o 
national economic readjustment, the central party has decided to retain the 
item of high energy physics research, regardless. 
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ABSTRACT: Of all the complex and colorful subjects of physics, particle physics 
may be considered to be the realm of the most sustained interest. Judging from 
ite development in the past decade the most noticeable ocourrence is the idea 
that all particles participating in strong interactions are composed of basic 
etratons or quarks, The quark model or the straton model can explain the | 
various obeerved phenomena very well. some comrades may suspect that the re- 
search into the general unity of things is in fact searching for the terminal 
‘wth of the final stage and this search is contrary to dialectics. The author 
yuotes from ENG:IS to defend the construction of a theory which unifies the ma- 
terial world. He admits that thie wity theory will continue to develop and 
* completion of certain type of unity will not cause theory to come to rest 
rever. 
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ABSTRACT: Using high energy particles, including protons, heavy-ions, elec- 
trons, and photons, or using secondary particle beams induced by high energy 
particles, such as meson, k meson, and antiproton, etc. as the bomb to 
bombard the atomic nucleus and through the bombardment action on the nucleus 
to study the composition and structure of the atomic nucleus, the mechanisa 
of high energy nuclear reaction, the formation of strange nuclei, and the 
strong and weak interactions among particles are all subjects of high energy 
nuclear physics, which has become a new cross section science. Many interest- 
ing phenomena and activities in this new field all over the world are briefly 
introduced. 
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